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Symposium: Surgery and Orthoptics 
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SURGERY AND ORTHOPTICS 


EpMOND L. Cooper, M.D 
DETROIT, MICHIGAN 


BEFORE discussing the relative 
of surgery and orthoptics in curing com 
itant strabismus, we first have to define 
a satisfactory cure. One cannot say that 
strabismus is functionally cured unless (1) 
no tropia is shown by the cover test either 
for distance or near; (2) the patient 1s able 
to fuse Worth’s four dots both for distance 
and near; (3) the patient is able to fuse 
with a red glass before one eye both tor 
(4) 


equal, or nearly so, in each eye 


distance and near; visual acuity 
and (5) 
To be more thor 


ough, one might add the requirements of 


1S 
there is no incomitance 


bar reading, physiologic diplopia, fusion 
with amplitude, a near point of conver 
gence of at least 100 mm., and fusion and 


( lear Vision on the Remy separator 


Using these minimum standards, we have 
attempted to evaluate 333 cases of comitant 
esotropia and 77 cases of comitant exo 
tropia, all of which were first seen between 
June 1945 and January 1954, and all of 
which eventually were operated upon. We 
eliminated 15 other cases from this study 
because the patients did not return follow- 
In” or Since 
only those cases involving surgery have 
been included, this study does not con- 
sider accommodative 


surgery, for other reasons. 


neither 
does it include some cases of intermittent 
exotropia which were satisfactorily cured 


esotre pla ; 


with retraction and orthoptx S ali me. 


Not all of the cases were clear-cut. Age 
is a factor. A test is not always conclusive, 


for example, in the case of a child two 


Read at the 
Orthopts ( 
q det? 


Annual Joint Meet 
| and the A 


ouftie i} 
pti lechnicians sept. 19 


value 


or three years old. In some cases we felt 


that some degree of. fusion was present 


postoperatively in children in this ag 
range, because the cover test showed no 
more than a phoria and convergence was 
good, even though we were unable to util- 
ize Worth’'s four dots or other tests to sub- 
stantiate the diagnosis. For the purpose of 


this report we considered such « func: 


ins 


tionally cured. 


The current trend among ophthalmolo- 
wists in all parts of the world, particu: 
larly in America, is toward early surgery 
We tend to operate much earlier than we 
used to; actually we will perform surgery 
for nonaccommodative comitant strabismus 
4S SOOM 4S a Satistac tory diayne Sis has hy en 
made, provided vision is equal in both eyes 
and the patient alternates freely. We have 
no minimum age limit below which 
will not Operdte, although We dav 
Lyle that because the binocular reflexes 
are undeveloped in the first year of life, 
there 1s little to be gained by surgery bet 


the child 1S 


We 


re with 


Te 


hiitteen months old. 


Table I shows 

555 cases Of comitant convergent 
Some cases were treated orthopti 
cally both betor iftes 


Many 


the results Of sur I iT} 
thy 


DISMUs 


stra- 


and 


SUIT VeTY and 


wert treated by occlusion for am- 
blyopia and anomalous retinal correspond: 
ence, Twenty-six per cent of all cases treat 
ed functionally cured 
(Cases complicated by a high vertical anom 
aly, amisometropia, intractable amblyopia, 
or other entities which render a functional 
improvement unlikely, if not impossible, 


are In luded Ih the total num er, 80 4 Tunc- 


surgically Wi Ti 


tional cure in one fourth of the cases does 








TABLE | 
RESULTS OF TREATMENT BY SURGERY ALONE 


AND BY SURGERY COMBINED WITH ORTHOPTICS 


IN NONACCOMMODATIVE (OM 


YTROPIA 


SC 


, 
’ 


ITANT E 


ONLY 


IMPROVEMENT 


Th 


IONAL ¢ 


4 





ENTAGE 


OF CASES 


PER< 


~ 
c 


ARS 


URGERY 
ORTHOP?) 


s 


SURGERY 


‘ 


F CASES 


FRAT 


GR oO UF 


© 


64.6 


44 


7 


18 


Il 


IV 
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7329 


38 


cases 


All 





not seem unsatisfactory. It can be seen that 
the percentage of successful results is high- 
er in cases operated upon before the age 
of 6 years, and that the number of suc- 
cessful results diminishes in each succeed 


Ing age group 


Functional n children 
from birth to the third year are obtained 
without benefit of orthoptic training, and 
the only form of training we ever under- 
take with these patients 1s occlusion in 
order to produce alternation. In Group I, 
more patients are amenable to orthoptic 
training and there is a slight increase in 
the percentage of functional cures. We are 
inclined to believe, however, that the im- 
portant factor in these two Yroups 1s the 
relatively young age at the time of surgery; 
orthoptics seems to be important as a sup- 
plement. 


Improvements 


Fusion is a phenomenon which requires 
time and practice for its development. 
Everyone is born with the potential ability 
to fuse, but if an obstacle is present, fusion 
may not develop. When the obstacle is 
an insurmountable deviation, fusion may 


-be made possible by surgery. But it must 


there 
is still an opportunity for development to 


he af ne early It must he al me whil 


take place, and usually this is too irly 
for orthoptics to be of much assistanc 
This is particularly true of cases with early 
onset. Cases with later onset will occasion- 
ally develop fusion even if operation 1s 
deferred till after the age ol 12 Five 
such cases are in group V; three of them 
were adults 


| 


We obtained a tusional result in only 
20.4 percent of those cases in which th 
onset occurred before the child was 18 
months of age, and in 30.9 percent of 
those cases the onset of which occurred 


after 18 months (table I-A). 


We employ orthoptic training regularly 
when cooperation of the patient 1s ade 
quate and visual acuity is equal, or nearly 
equal, in the two eyes. In group III the 
number of patients who attained a func- 
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T \BLI LA 
sT ONSET OF NONACCOMMODATIVE COMITANT ESOTROPLA 


AGE A 
4s RELATED TO RESULTS OF TREATMENT IN 333 CASES 








4 M Mi M 
} ‘ [ 
less t 
More tha 
l nk 
4 , 
tional cure without benefit of orthoptics During the past five years we have been 
is markedly diminished, and in this grouy performing surgery symmetrically when 
we must d pend lat ly on orth ptic tran ever p sible im order to reduc the mei 
ing to re educate the fusional r flexes dence of postoperative imcomitan Dh 
There 1 ul high r pel nta € ol a r juired amount of recession or resection 
cessful results in th ip than in tH is divided between the two eyes, usually 
Vel ill I 
At th AD O] ration Cur eaAperien 
Aftter t! Lor | irs (vrouft IV and ho that nonsymmetrical sus ery 1s If 
V) the number of ful 1 its tron ju ntly followed | Incomitancs isuall 
urge! thes th o1 thout orthoptl in the field of action of a1 ed muscl 
maller | traf t | ry ' 
Table I vs tl rye patient thus operated on 
iT | orthe pt ! mit if ! Nn t! ’ it) tTViy It sh | } 
1) It in | m that th pel nita ry j f > = 4 f ri ' it} 
OF su ful result ppt mate! th ittainabl 1) + | , 
iT i) ill th! ‘| iH , cn bor Da ont I pla | ' Mitant leviat I) 
Uf reery | ertain Not apt _— V1t! in imcomuitant 7 W pertor 
Phe reason is. Most id mmetrica rel moa " 
vergent strabismus, particular n chil ) ey ae ay ey 
iren, are intermittent periods t tiona in! | ri 
ind tl patient , C rai a tion required mall that it t 
sional capacity. Sor t 1 _ patient » the { Non 
never requul de _ on = trica irvery 18 still don 
nation of suppression and inc nu f intractable amblyopia, when 1 hild 
sional il plit | rt nti trainin Mon thery mentall 
endl them to | ition latent ficient. Im ca ith amb pla due to an 
Pwenty- nin t tl ’ ho real han nh on mn adult ca 
snowed CXOU pid i] ' Wal onstant vt) 1) hi ; I} PuSIOna ipa it’ if il! 
(Table Il) and roughly half attained a and in cases in which a cosmetic improv 
functional i! Here th ul ful r ment ill that can be expected. Recently 
sults were in th lider ag rroups and Costenbader ha mphasized th import 
here avain there 18 n reason to behev. iT) tt ry and th part 
that early surgery 15 a Important as it play | | postoperatl Mncomitance nm 
Im converyent straDismu pl ntin i Tunctiona 
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Ver i« 
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cases 
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Table IV demonstrates the value of sym- 
metrical surgery in helping to provide a 
functional cure in comitant convergent 
strabismus. Slightly more than one fourth 
of 333 cases in the series obtained a func- 
tional cure. Symmetrical surgery was per- 
formed in 120 cases, resulting in cure of 
nearly one half, whereas when nonsym- 
metrical surgery was employed, only 15 
percent of the Operations were suc cessful 
This may be explained partly on the basis 
of case selection, because we tend to use 
symmetrical surgery in cases in which we 
feel that there is a chance for success. But 
even when all cases in which there was 
no chance for cure are eliminated from 
the series, the percentage of successful re- 
sults is higher when symmetrical surgery 
1S done 


The same thing 1s true of comitant di- 
veryent strabismus (table V). Symmetrical 
surgery resulted in 83.9 percent cures in 
31 cases. This percentage is 20 points 
higher than that obtained in 46 cases of 
nonsymmetrical surgery. In both groups, 
surgery combined with orthoptic training 
resulted in a higher percentage of cures 
than was obtained by means of surgery 
alone. We think it 1s very significant that 
only two of the cases which received or 
thoptic training were functional failures, 
35 treated by 
surgery alone failed to obtain a cure 


whereas 20 cases out ol 


We think there can be no doubt that 
surgery should be done symmetrically 
whenever possible, and particularly when 
there is a good chance that function can 
be established. The incomitance which fol- 
lows nonsymmetrical surgery is a definite 
obstacle to proper alignment, norma! corre 
spondence, and fusion. Nonsymmetrical 
surgery should be limited to cases with 
no chance for cure, and to cases 1n which 
the correction indicated is too small to 
be divided between the two eyes. There 
is no objection, however, to performing 
Surgery on the two eyes in two staves, 
because incomitance from unilateral sur 
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TABLE IIl 
RESULTS OF TREATMENT BY SURGERY ALONI 
AND BY SURGERY COMBINED WITH ORTHOPTICS 
IN CONSTANT COMITANT ExotTropiA: A SUBGROUP FROM TABLE II 
FUNCTIONAL CURI COSMETIC IMPROVEM! ONI 
ACF IN YHA! T OF 
AT OPERATION CAS! URGERY URGERY G ('RGERY uraGcery & 
ALONI ORTHOPTI Al‘ I ORTHOPTICS 
rm 0 ‘ a 7 0 
| | Por 0 0 } ) 
¢ 0 ] j 
R-] ; l j 
C)ver } 1¢ } 
All cases s 9 ’ 
| 
T as 
ET 40 ET 40 ET’ xT 20 
ET 40 _ ET 10 > xT AO 
ET 45 ET 45 ET (0 KT (6 
LD. B., age + 
Preoperative Operation Postoperative 
ksotropia at 20 4% Recession RMR 3 | Ksotropia at 20° 
ksotropia at | 4 () Resection RLR mm bFxorropia at 14 10 
} If | if 1 { vA ‘ (Tl v7 trica +e" 
gery may be overcome by performing a idea, for instance, of indiscriminately do 


similar procedure on the other ey: 


able Ty ( hn {tie 


widely 


We know, as You do. that the results 1th =TLDUDS le 
bi 


strongly 


TUS le 


of 
predicted 


accurately 
that 


Sul wery 


But 


Calilie yt 


Wi tee] all ls im possi l for om to 


survery 
with different surgeons. and 


advise 


ing all recessions to the equator 1s unten 


VaATICS 
“) If 


Ane ther 





| 7 . 
muscle surgery should be graded. The how much recession or resection to do in 
Panter IV 
(COMPARISON OF RESULTS OF SYMMETRICAI 
\ND NONSYMMETRICAL SURGERY IN 
(*ASES OF NONACCOMMODATIVE COMITANT ESOTROPIA 
- fLICUNAL CURBI Mi ( ‘vi ‘ NLY 
1yPi j it URGERY G& Pine ; j ne wy he it Ac,? 
LY fo} hMicoPiie (ot CASI f " Com Thiet ( for CASI 
et ’ | 27 ia j h 54.1 
NY met i | I ; a 
sy cases 4 ; 6.1 14] 4g 
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TABLE V 


(COMPARISON OF RESULTS OF SYMMETRICAI 
AND NONSYMMETRICAL SURGERY IN 
(CASES OF COMITANT EXOTROPIA 








FUNCTIONAL CURI COSMETIC IMPROVEMENT ONLY 
TYPE OF SUPGIRY NO. oO; 
CASE! URGERY URGERY G | PERCENTAGI SURGERY URGERY G | vi RCENTAGE 
ONLY ORTHOPTICS OF CASES ONLY ORTHOPTI OF CASES 
Symmetrica 4] , 21 #4.9 } ] 16.1 
Nonsymmets ‘a if }f 1y 54.1 }¢ ] 
Al! is / ]* 1) 1.4 7. @ « 
' > ' , I , lor . , 
any given case. It should be possible, how- Proper selection of cases is important 


ever, for a surgeon to judge for himself in obtaining a satisfactory percentage of 
approximately what result he will get 
from d viven procedure, provided, of 
course, that he has standardized his tech 


functional cures. In this regard ‘the pre- 
Operative status of the patient must be 
considered. The chances for cure are 
nique and has had enough experience with vreatly enhan ed if the VISION 18 equal (or 
nearly so) in each eye, and if there 1s 


free alternation on the part ot the patient, 
of recession or resection which will re: ()n the 


it. We do not pretend to know, prior to 
an operation, the number of mullimeters 


other hand, anomalous retinal 


sult in the desired prism diopters of cor- correspondence, anisometropia, and_ the 


rection We do think Wwe know approxi: 


presence of a high vertical component 
mately, however, because we always mea- 


(over 5 prism diopters) in the primary 
sure during surgery and we always use 


position lessen the chances for cure 
the same technique. We rely almost en 


tirely on recessions and resections, In de Since free alternation implies equal 
termining how much correction to under: — vision in both eyes, they may be considered 
take, we place great emphasis on such together. Table VI shows the results of 
factors as age of patient, age at onset surgical treatment when free alternation 
amount, intermittency, and variability of | and equal vision are present preoperatively. 
the squint measurements; status of retinal One hundred sixty-seven of the 333 cases 
correspondence; presence of amblyopia, (almost exactly half) were in this category 
and the near point of convergence. This Functional cure was obtained in 40.2 pel 
is simply a matter of experienc cent of them. On the other hand, when 


TABLE VI 
EFFECTS OF PREOPERATIVE STATUS ON RESULTS 
OF THERAPY IN CASES OF NONACCOMMODATIVE COMITANT ESOTROPIA 





it ‘ igi NAT (tri ( COSMETIC IMPROVE MEN! ONLY 
PREOPERATIVI NO Of 
tATu! (AS! URGERY URGERY G PERCENTAGI ('RGOPRY URGERY G PERCENTAGE 
ONL) OR THOPTICS OF CASI ONLY ORTHOPT IE OF CASE‘ 
Free alternation 
and equal visio 1G? 4] 1 61 4g » 2 
Monocular fixation 
preference 1G ' 14 1? 1 a) Pe 


All cases 444 1 i 14] 10* 3 
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alternation was not present preoperatively, 
the percentage of success was only 12.1. 
In cases in which there is some possibility 
that 
result, we make every effort to 
the when 
equal, if voluntary alternation 


d functional cure may be the end 
equalize 
VISION 15 


ViIsIOnNn by C4 lusion 


does not 
occur, we alternate occlusion until surgery 


has been done. 


In the cases with free alternation and 
egual vision (table V1) the functional re 
sults are almost equally good whether or 
not orthoptic training 1s combined with 
This is certainly due to the fact 
that most patients in this group are also 


SUrYCTY 


AND ORTHOPTICS LI 


that of 42 cases in which orthopti treat- 
ment supplemented surgery, in only 2 did 
the treatment result in tailure; whereas in 
35 cases in which surgery alone was used, 
over half failed to achieve fusion. Does 
this not speak well for the value of or- 
training? It does. But it should 
be remembered that there was no possi- 


the ypt 1K 


bility for fusion in many of these 35 cases 
When orthoptic training is used only in 
those cases in which it is felt it will be 
of some use, it 1s not surprising that the 
results will be 


percentage of successt ul 


high 


Anomalous retinal! correspondence, ani- 





in the younger age group and frequently sometropia, and the presence of a high 
TABLE VII 
EFFECT OF PREOPERATIVE STATUS ON RESULTS 
OF THERAPY IN CASES CCOMITANT EXOTROPIA 
i ( Al a { { ' 
} } i 
“7 ' ‘ Mal TAG 
} 
\f 
\ ; 





MOoculdr VISION 
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muci more ditt ult to tea h alternatt a. 
to older patient pecially if the squint 
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A ftunctional cure its obtained twice as 
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that (oT Ss 


the urvery 
found also rVveql 
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ternation 


often result from surgery on al 
and this 1 


ration 


VII shows the 


in) ea, ASeS Of comitant cOotropla ( f thi 


encieve 


preopel itive I, 


an added in 


tO PCO Ave alt 


result of treatment 


alternating freely pri operathvi ly, 8: 


per 
were tunctionally cured. while only 


cent 
26.7 percent of nonalternators were tun 


tionally cured. It is even more significant 


Vi rtical Om pr ment in thy Primary posith Ii 


I, Ser) thy chan é ror a tunctr nal ur 


There is very little which may be done 
about anisometropla except t rrect it 
with vlasses and to try t puals ision 
when the difference in the retracts rror 
between the tv is mot t ‘reat 
This can sometim lon We have 
(oT) ise If) whi ly t functh nal Ure Was 
obtains Mor Otten, how Ver thy ATLISO 
metropia too great to be overcome, and 
urvery ry" necessity, 1s Osmeti hour 
ases of more than moderate anisometropia 
are found in the series of ) patients 
with comitant convergent strabismus. None 


3) them obtained Phusion postoperatively 
(\ne case of only 


is found in 7 


moderate ani ometropia 


with comitant 


tC AC)- 
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tropia, and this patient obtained a fusional! 
Cure. 


The presence of a vertical component 
is also a serious obstacle on the road to 
functional success. In such cases, operation 
to correct the vertical error invariably is 
indicated, because no other form of treat- 
ment can hope to restore parallelism of 
the visual axes. No general rule can be 
laid down for surgery on vertically acting 
muscles, and the importance of a proper 
diagnosis cannot be overemphasized. When 
an obvious weakness of a vertically acting 
muscle exists, we believe that a shorten- 
ing operation is the procedure of choice. 
Often, however, no weakness is 
apparent. We then perform a weakening 
procedure on the yoke muscle. This 1s 
usually the inferior oblique, and we prefer 


ross 


tempted whenever we felt that there was a 
chance for a functional cure. Table VIII 
shows that this was obtained in only 5 cases, 
or 7.8 percent. In each of these 5 cases, 
surgery resulted in complete correction of 
the vertical error. This percentage is so 
much lower than that of the over-all series 
that there can be no doubt that the exist- 
ence of a vertical anomaly renders the 
chance of cure very small and that if a 
cure is to result, the vertical error must 
be corrected. 


We found anomalous retinal correspond- 
ence in 85 of the 333 patients with non- 
accommodative comitant esotropia, using 
the afterimage tests to confirm the diag- 
nosis whenever testing on a major amblyo- 
scope revealed an angle of anomaly. This 
incidence (25.5 percent) seems somewhat 


TABLE VIII 


EFFECT OF VERTICAL COMPONENT ON RESULTS OF 


THERAPY 


IN CASES OF NONACCOMMODATIVE COMITAN 


ESOTROPIA 





FUNCTIONAL CURE 


VIEFLTICAI NO). © 

COMPONEN | CASES NUMBER 
Present 66 
Absent 267 B2 
All cases 443 87 


COSMETIC IMPROVEMENT ONLY 


PERCENTAGE NUMBER PILRCENTAGI 
7.8 61 92.2 
40.8 185 69 
26.1 246 149 





recessions of this muscle for hypertropias 
under 15 prism diopters, and myomec- 
tomies for hypertropias over 15 prism diop- 
ters. Overaction of the inferior oblique 
secondary to paresis of the contralateral 
superior rectus must be differentiated from 
the tendency of the adducted eye to turn 
upward, which is seen in esotropia of high 
degree. This upward deviation in adduc- 
tion always disappears after surgery on 
the horizontal muscles is carried out, and 
operation for the upward deviation is un- 
In the 333 cases we are dis 
cussing, we found 66 which showed a 
definite vertical anomaly. Surgical correc 
tion of the vertical component was at- 


necessary. 


lower than that reported by others. Per- 
haps we have been fortunate in being con- 
fronted less frequently with this problem 
At any rate, we have been singularly un- 
successful in dealing with it. 


Table IX reveals the influence exerted 
by anomalous correspondence on the func- 
tional result. Only 9.4 percent of our cases 
developed postoperative fusion, even with 
the aid of orthoptic training, as against 
the 31.9 percent of 248 cases which had 
normal correspondence when first seen. 
Our routine treatment of cases presenting 


this problem consists, first, in preventing 
binocularity by constant and full occlu- 
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sion, either of the amblyopic eye in mo 
nocular sqguinters or of each eye, in turn, 
in) alternators T path nts old enough for 
orthoptic traming, preoperative exercises 
are given in the office, using standard 
techniques. But if no improvement ts noted 
after four or five visits, no further attempt 
at preoperative training is made. We be- 
lieve that proper surgical alignment of the 
eyes will result in binocular stimulation 
of the maculas as readily as wall any pre- 
operative training. Normal retinal corre- 
‘2 ndence may not be an immediate result 
Of survery, howevs r. and tre quently se ver- 
il months will go by before normal corr 

spondence can be demonstrated. In most 
cases, postoperative training is helpful 
When surgery does not result in complete 
alignment of the visual ax occlusion 
should he continu d until further ira il 


Orrection 18 made 


We were abl to restore norma! 3) 


responden In 30 patients of the &) 
who xh] ited anomal i] rr pond 
ene vhen first examined. One halt of 
these were successfully treated by pr 
operative occlusion and bitoveal simula 


tion and showed norma! 
At thi time ol operath ti Im spite of thi 
only rou! obtained a Tuncth nal mprov 
ment. Thirteen cases did n 
preoperative orthoptics, but they developed 
normal  correspondencs postoperatively 
without benefit Of further training. Ther 
IS Th) TeaAsoOn to hel Vi th) retour that pre 
Operativi orthopti training tor anomalous 
correspondence increases the percentage of 
patients In whom normal cor ponden e 
is restored. It 1s significant, we think, that 
even when normal correspondence 1s r 
stored, by either orthoptics or surgery or 
by th the tust nal ri ult ATS a Al pomntiny 
It is. neverthel apparent that unless 
normal correspondence 1s restored, we are 
doomed to failure 


There is no reason to b lev that fail- 
ure to restore normal correspondence will 
result in failure to restore ocular align- 


ment. The statement has frequently been 
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made that patients with anomalous corre- 
spondenc tend to revert to the preopera- 
tive angle of deviation. This 1s not so. We 
had 55 
spondence Was not abolished y either Or: 
thoptic traiming or surgery or both, In 
only 9 of these was the angle of deviation 
unchanged by surgery, and all of these 
were small-angle tropias. Fifteen cases 
showed a marked reduction of the angle 
of deviation, and 29 cases were rendered 
cosmetically straight. Two cases showed a 
CONBECULIVE 


cases in which anomalous corre- 


divergence postoperatively. 
This would seem to prove that thi presence 
of anomalous retinal corresponden e is not 


a bar to cosmetic cure. 


Fighteen years ago, when orthoptics was 
beginning to enjoy its present phase of 
popularity, there Wah a widespread feeling 
among ophthalmologists of our acquaint: 
ance that orthoptic training could reduce 
or eliminate the necessity for muscle sur 
very in many cases. This was an excus: 
able, but unfortunately erroneous, belief 
We know now that with the exception of 


accommodative and a few in 


esotropia 
stances of small angle intermittent exo 
tropia of the divergence excess type, or 
thoptics alone will not overcome a devia- 
tion; only surgery can do it. Preoperative 
orthoptic training frequently can, however, 
provide an adequate sensory background, 
x» that when the proper functional back- 
ground is provided by surgery, normal 
binocular vision better chance to 
develop. Postoperative orthoptic training 
should aim at aiding this devel pment 


has d 


SUMMARY 


The success of orthoptic training de 
pends on several things: 


|. The patient must be young enough 
so that re-education of the distorted bin- 
ocular reflexes is still possible. 


2. The patient must have had some nor- 
mal binocular experience before the onset 
of the squint (this implies, onset after the 
child is two years of age). 


COOPER 


The patient must be old enough to 
have an adequate attention span. He must 
be able to recognize progress and to gain 
some satisfaction from 1t 


The ~« 


orth | tik 


three circumstances prevailing, 
Cath prevent the develo, ment ot 
certain adaptive mechanisms or break them 
down 1 they have alr ady develop d, thus 
restoring the si nsory background for nor- 
mal binocularity. Conversely, orthoptics 
is Of slight value in patients first seen a 
long time after the onset of a constant 
squint, and it is of little value in patients 
with early onset of squint because of the 
great length of time between the age at 
onset and the age at which ortho} tic treal 


ment May be effective 


The 


highes 


percentaye *) | functional! ures ] 


when suryery Is performed early 


In Comitant convervence strabi mus sul 
Peery bet ore thi ave or 6 Years results If) 
After 6, functional! 


following surgery are 


ue, d function Ures 
attained In} 
cases Only with the aid of orthoptic train 


ing; the older the patient, the less chance 


most 


of success, whether orthoptic training 1s 
utilized or not. Comitant divergent stra- 
bismus may be cured tunctionally at any 
divic, and there Sccms to be no reason for 
urging early operation for fusional pur 
Other 


chological trauma, increase in exotropia 


poses alone. factors, such As psy 
with time owing to an increasingly diver- 
vent position ot the orbits, or a lessening 
of accommodational tone, may justify early 
surgery in those cases which do not re- 
spond to orthoptics. Surgery should be 
done as soon as it 1s apparent that the 
exotropia 1s becoming constant. 


When surgery is performed, the goal 
should always be proper alignment of the 
visual axes without incomitance and with 
out impairment of convergence ability 
For this reason, surgery is best done sym- 
metrically, and great care should be exer- 
cised in recessing the medial recti when 
there is a poor convergence near point. 
In order to bring the eyes into alignment, 
the amount of surgery to be done should 








ia coll One aa 


MUSCLI 


be planned carefully, and consideration 


~ 


should be Yiven in advance to the age ol 


the patient, the age at onset, and the 
amount, variability, and intermittency of 
the squint measurements. In the last analy 


SIS, SUCCESS IN the treatment of nonaccom 
modative comitant strabismus dé pends on 
OOP 
tween the . phthalm logist and the orthop 
tic technician. the 


adequate and complet ration be 


former correcting the 
deviation and the latter providing the 
which 


necessary sensory background on 
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fusion may be built. Given an otherwise 


healthy, intelligent and cooperative patient, 


failure to cure a squint satisfactorily 1s 
due either to the surgeon s tailure to 
abolish the deviation. horizontal or verti 


al, or to the failure of the orthoptist in 
helping the patient to overcome anomalous 
orrespondence and amblyopta. In this, as 
no sub 
will be 
lag 


in any task worth doing, there 1s 
titute Tor 
found, 1s 


‘ A perienct Success. if 
oncomitant with adequat 


nosis and proper treatment 
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AND POSTOPERATIVE ORTHOPTICS 


Nancy M. CaAposBiANco 


NEW YORK, 


THE sensory symptoms of a patient 
with strabismus are diplopia and visual 
confusion leading to suppression, ambly- 
opia, and anomalous correspondence. An 
orthoptic analysis should determine how 
the patient has adapted himself to the 
motor and sensory changes resulting from 
these defects in vision. It is then the aim 
of orthoptic training to obtain the best 
possible use of the two eyes by attempting 
to overcome these sensory adaptations. 


The first step toward a successful re 
sult by preoperative and postoperative 
training is the careful selection of cases 
that 
should have orthoptic training 1s a mis- 
take and will merely lead to the accumu 
lation of orthoptic records that show very 


To assume every strabismic patient 


few cases of improved vision 


If it is found that a patient is unlikely 
to comfortable binocular vision, 
comfortable monocular vision should not 


be disturbed. Further orthoptic treatment 


acquire 


should not be undertaken. 


In order to select a case for orthoptic 
training, an analysis of the patient's apti 
tude and his attitude toward his problem 
must be considered. His personality, ma 
turity, ability to observe and respond a 
curately, and his medical and psychological 
problems play an important role in the 
final results. These factors are often neg- 
lected because they are not directly oph 
thalmological. Of the ophthalmologic fac 
tors, age at onset, type of deviation, family 


Read at the Annual Joint 
Orthoptic Council and the 
Orthoptic Technicians, Sept. 19, 


Meeting of the American 
American Association of 
19454, New York, N. Y 


a 


NEW 


YOR 


history of strabismus, and previous treat- 
ment and its effectiveness are Important 
in outlining the training. 


All of the above factors must be favor- 
able, for binocular skills and fusion habits, 
when not learned normally at reflex level, 
require a great deal of work to learn by 
orthoptic training alone. 


Preoperative training is planned for the 
purpose of establishing normal visual habits 
Its function is to overcome amblyopia ex 
anopsia, to develop steady monocular fixa 
tion with each eye, to eliminate suppres- 
sion, to make the patient aware of diplopia, 
and finally to develop fusi mal amplitud S 


It is of primary importance to eliminate 
amblyopia. Equal visual acuity 1s essential 
to normal The orthop 
tic technician may be delegated to super- 


binocular vision 


vise this treatment, which usually starts 
with some form of occlusion of the fixing 
eye. Explaining the purpose of occlusion 


‘to the patient often helps with the sele 


16 


tion and adjustment of a suitable method 
of occlusion. While total occlusion appears 
it cannot be used on 
all cases Necessity has brought about the 
use of other forms of occlusion, such as 
atropine, lens occlusion, the combination 


to he most effective. 


of atropine and lens occlusion, atropine 
in the fixating eye and di-isopropil fluoro- 
phosphate 0.025 percent (floropryl, DFP) 


in the amblyopic eye. 


The upper age limit at which occlusion 
is attempted will depend on many factors. 
Such information as sensory adaptation, 
past history of occlusion, amount of am- 
blyopia present and the patient's coopera- 


SURGERY 


tion are taken into consideration. The 
lusion varies. 
complete occlu 


sion without any improvement in visual acu 


length of time to continue oc 
but one or two months of 
ity 1s enough: if the visual acuity has failed 
to improve, it probably indicates an eccen 
tric fixation which will not respond to 
occlusion but will require elaborate visual 
such as that at Dr. Bangerter's Ple 
() clus 1) should by 


lony as there 1 


tra ning 
optic School arried 
Out just se Improvement 
lf improvement is slight due to poor co 
cclusion should 


Treatment of 


operation, other forms of 
by ittempted ambl ye pla 


can be enhanced by monocular home train 


inv with such devices as television, read 
Init tracing. dart ram beading and 


When the visual acuity has mm 


within two or three lines of 


puzzles 
pore ved i 
th acuity of the ther cyt | W time ¢ lu 


yon may b repla ed 


vith lens occlusion 
pe rmafilm, either 
Occlusion 
Dher 
should be no halfway treatment revarding 
amblyopia. Nearly equal vision 1s not suf 
ficient if a functional result 1s the goal! 


W hen thy ACUITYS 1} irly 


tats 


obptaimnes 
ernating 


continued to the tin of surver\ 


: nsorial 
Ci rresponden Is present binocular home 
trainin’ may tart | a ! 
of the home training exercises includ 

watchiny television, reading, or tracing 
with a red 
clip over the fixing ey The patient must 
make 
blyops _ Phi On) is etort ft List 


the amblyopic eye aids also in 


ma! PusIoOn mnot tak Pid iW WnxXation 
with each ey sO not cCxXIsl Frequent 
occlusion alon Is not enough t hang 
the fixation pattern an i must be su f 


mented by fixation traimineg 


Fixats 1) 


hon ry’ tn | itient vith th ASSISTANCE 
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ot the parents progress should be checked 
at the orthoptic clinic. The type of fixation 
pattern is classifed as follows: (1) fix 
unsteady fixation with the other eye on 
(2) strong 
fixation momentarily 
(3) prefers the pa 


with the 


cover-uncover test 

holds 
with the other eye: 
holds 
when the cover is removed: and (4) alter 
nates but prefers 


prejeren c 
the patient 
tient fixation other eve 
the patient 1s able to 
alternate at will with just a preteren 

W hen ste] Poul has been Att uned. di 


plopia exercises are in ordet 


Diplopia training should only be given 


to selected traininy case It will depend 
larvely on the sensorial findinvs and the 
ave of the patient. If there 1s no likelihood 


ri sult thy Dal 


functional 


Of attaining a 
tient has nothing to 
makes binocular errors. Diplopia 
be taught to patients who 
tinal 
fusional abality 


dition lt | 


gain by learning 
Vhnen he 
shi uld 


normal r 


ly ive 
orrespondence with 
clinical t 
ential that th patient a 
with either « fximy 
often elicited 


ihe 
under sting con: 
aware ol diy I Pla 
Diplopia | 
nhxing eye, but it 18 mor lifficult to ol 
vith the habitually fixing eye. The 
purpose ()] rCISCS hould | 


explained li) 


tain 
iplopia e 


the patient. It will help th 


’ j 
path nt to recovnize Vv aL 1) hy Makes TUS nal 


CIrTrors 


Traininy should be started on the ma 


lor amblye Of vhal ntinuing occlusion 


roo iumblyopia, nxation and diplopia cel 


Dh Thiel JOT aml lyos Copy ] tj <a 


eliminate suppression and to reawaken 


} | 


4nd timulate the Tusion me hanism bay 
onal K perience should be made easy lor 
the patient by using targets of the proper 
ize. To elicit diplopia off the machine 
does not always mean that suppression 


Althouvh 


hixation, 


eliaminated 
mifoveal 
still occur 


‘ 1 ’ 
Nas DOCe»nl Ompletely 


the patient experiences 


Uy pl slot) MAY This ay he 


lemonstrated by using central fusion tats 


frets or when stimulating vergences even 


when no suppression is found with larvet 


targets. Antisuppression exercis uch as 
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chasing or flashiny. Or the use ol the W al- 
raven technique is helpful in the elimina- 
tion of suppression on the Major amblyo- 
Some form of occlusion and home 
traininy should bi 
elimination of suppression 


4 Ope 


given to aid in the 


(nce 
and convergence amplitude training should 
Pre- 


operatively, convergence Is stressed with 


this is accomplished, divergence 
vradually he yviven to the patient 


esotroplas but not eCxotropias Fusiona! 
amplitudes are important in the mainte- 
nance of fusion for casual seeing. When 
an object 1s moved so that images fall on 
disparate retinal elements, fusional move 
ments are necessary to correct the rela 
tive position of the eyes and bring the 
imave again on to corresponding retinal 
elements. A patient who merely learns to 
fuse at a viven distance wall he unable to 
make the necessary adjustments for various 
distances unless he has adequate fusional 


amplitudes 


Once peripheral tusion is established, 
the size of the targets on the major am 
blyoscope sh yuld he dex reased HH me train 
ing techniques will depend on the amount 
of the deviation. If the 
moderate or large esotropia, fusion train 
ing is difficult Patients 
with intermittent strabismus should prac- 


patient has a 


except at near 
tice fusion and diplopia exercises with the 
various home traming techniques 


The time given to preoperative orthop 
tics varies with the patient and with the 
clinical findings. Ideally, one would like 
all strabismus cases to reach the point 
where the patient experiences fusion with 
some degree of fusional amplitude. If, 
during the course of training, an obstacle 
another further 


ot one sort or prevents 


progress, surgery should not be further 
delayed. 
The child should be given some idea 


of what the surgical intervention entails. 
A simple explanation by the ophthalmol 
ogist or orthoptist is often very helpful 
In many cases the patient will look tor 


ward to the event after he knows the pur 
pose ct the Operation 


Up to this point, preoperative training 
Im cases of anomalous correspondeng eC has 
been omitted. The previous discussion has 
applied tO patients with normal corre 
spondence 
treat 


Some orthoptists continue to 


Many cases of anomalous Corre: 
spondence, and others rarely treat them 
At all | heleve that We at the Presbyterian 


Medical Center fall into the latter group 


If the patient has equal visual acuity 
and steady fixation, with the orthoptic ex 
amination revealing anomalous correspond 
ence, surgery is not delayed for further 
orthopt After surgery the 
orthoptic examination is repeated. If anom 


treatment 


alous correspondence appears to be un 
stable, treatment may be undertaken. How 
ever, there is one type of anomalous corr 
spondence that is given preoperative care, 
namely, that in patients between the ayes 
of 4 and 6 which shows the tollowing 
characteristics: (1) acuity 
with the E test, (2) unstable fixation of 
the deviated eye on 


equal visual 
COoVer-uncover§ test 
and (3) deep suppression with a possible 
Full-tume ox 
exercises are pre 


ATi male us Ce Trespy mden e 


clusion and fixation 
scribed. If possible, an attempt ts made to 
teach the 
visual 


letters. 


child numbers or letters. It the 
tested 
may 


acully 1s with numbers or 
there 
in the fixing eye and an amblyopia in the 


other eye With thi 


amblyopia and a 


be good visual acuity 


t three to tour lines 
elimination. of steady 
fixation pattern established, re-evaluation 
of the sensorial status may show normal 
correspondence with only some degree of 
suppression around the objective angle 
This type of anomalous correspondence 
may he long on treatment and short on 
results 1f one does not believe in occlusion 


for anomalous c rrespondence 


Just as the aim of preoperative treatment 
hal its. the 
postoperative treatment is aimed at stabul 


is to establish normal visual 
izing these visual habits so as to develop 


steady tusional control. After surgery the 
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sensory and motor apparatus 1s undergoing 
Much can be done tor the 
patient at this phable stage. Postoperative 
training should hb 
the patient 
The time 

surgical procedur 


a Th adjustment 


undertaken as soon as 


} 
can move his eyes comtortably 


element will depend upon the 
Within one or two 
weeks most patients are able to start o1 
thoptic training. If there 1s a delay in on 
thoptic treatment of two or more months 
after surgery, a new sensorial adaptation 
may have developed. The patient may b 
unable to take advantayve of the new ocular 
alignment and may lapse back into his old 
preoperative idaptations rather 


sensory 


than develop normal tusion 


shi yuld be 


Antisuppression exercises 


Orthopti traininy IMNtensive 


at this peri "| 
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and tusional vergences on the major am 


blyoscope are stressed. The patient ts seen 


three times a week Home training 1s 
started immediately, tor example, reces 
sion exercises, physiologic diplopia, bat 


Walraven bat 


when avatlable. 


readiny. separator, and, 


| ol rt nicl < levision 


O)fhce visits are 
upon the progress and ability of the pa 
tient 


af TCAs d at p> nding 


} 
to maintain steady binocular vision 


when he 1s not using the vartous instru 


ments. Home traimimng is yvradually de 
creased. At this stage occasional checkups 
are essential to see that the successful re 
sult 1s maintained. In this way, if there 
is any indication that the patient 1s re 
verting to bad visual habits, a refresher 
course may be given 
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BY INVIIATION 


Dutt would he be of soul who could 
stand here and not recall those to whom we 
owe s much. We think of Alexander 
Duane and Stevens and James Watson 
White of this city, of Bielschowsky of 
Breslau and Dartmouth, of Lucien Howe 


of Boston, and of others. 


With admiration and sorrow we re 
member Walter B. Lancaster—-so rich in 
many years--and Richard Scobee——so rich 
in few and yet SO alike in enthusiasm, 
honesty and clearness of vision 

Many ATS hy re to whom | AlN indebted 
As I proceed to construct my talk you will 
see that they (and you) have made many 
of the bricks with which I build 


Disordered (ptomotor Reflexes and the 


Surgery of Strabismus 


Instead of considering binocular vision, 
may we attempt to understand, first, a cer 
tain lack of integrity of those optomotor 
reflexes that underlie binocular vision and, 
then, the need tor surgery 


AMBLYOPIA EX ANOPSIA 

The prevention of amblyopia is our most 
vital task. Amblyopia is secondary or ter 
tiary in origin but primary in importance. 
There is no worse blot on the escutcheon 
of Ophthalmology than the prevalance of 
amblyopia. Downing’s finding (1945) that 
66 per cent of all young men with unr 
ocular visual loss suffered from amblyopia 
shows that the United States shares this 
defect with us. The records of 350 private 
patients with convergent squint, with fol- 
low-up until they could read, showed that 
(20/60) 


| less HT) Cone eye ( )f those with onset of] 


24 per cent had vision of 6/1 


squint before 2 years of age, my orthop 
tist considers that only 10 per cent had re- 
ceived adequats occlusion by the age of 
4, and of those with squint arising between 
2 and 4 years, only 20 per cent by the age 
of 6 years. One problem 1s the relatively 
late ave at which advice was sought. The 


averaye age at onset for 352 patients with 





PRIMARY DEFECT 


Disorder ot Optomotor 
reflexes underlying LD Viations 
develoy ment and maintenance 


of binocular vision 


ONDARY CHANG I 


IE RTIARY CHANGI 


Alternating 
hy] ery horia 

N ystaymus 

Strabismu 


Muscle hypertrophy 
Oblique imbalance 
Amblyopia and suppression 
Anomalous correspondence 





Read it sothve Annual Jornt Meeting ot the American 
Orthoptx Council and the American Association oft 


Cirthoptr lechnicians Sept 19 1954. New York, N Yy 


convergent strabismus was 2.14 years. But 
the averayve ave at which they first rear hed 
me was 3.7 years. 
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Only 12 per cent of squints arising be 


fore thi ave of! YcCalrs at Vi I |) OO Vision 


if they have squinted over half of them 
lives (Lyle, 1950). In old age we strain 
at 6/9, and in infancy we swallow 6/6 


that macular le 
‘At least 93 per cent of 


It is unwise to assume 
s10n s are present 
squinters, regardless of onset, can ke vel p 
6/6 if treated before the 
eighth of lif 


wrote. “In all 


quint has lasted 
“* Keiner. 1951. 


patient under 6 


less than on 


Vedas thy 


amblyopia was seen to improve, even In 
Cases 1n whi hh it ha pl bal ly, at vel pe 
before the first birthday 

It is untrue to say “a child cannot vain 
vision it never had. Because a squint ar 
if il im WV int pat only 6/26 


vision? W rf not KnNoOV P hy tT) SUppressk I} 


ATOSC Keine fc und ‘reater VI! ual ACUITY 


in young children than we usually recog 
nize rOy examplh A value of 5/5 1s no 
exception af thi ive Ol + yea! Ve 
hould be encouraged Banyverter s work 
pul hed in 195 Ihe thoroughness of 


OWCCIUSION af the exercise of the uncovers d 


é dl ess ntial ( On hous use Ol the All) 
blyopt is at tin more important 
than tl I pl teness of the occlusion. Is 
ther Val valu in the meth “d Ol Frit 

19 or the temporal occlusion of Swen 
SUT) Y ' (lan our PrOnOs! bh. rid 
t! haracteristics r Ul otoma, the 
Ln] rovement with a I Oop maynihetr 


(kK user and Fi ldman, 1Y ), or the pel 
eption of Haidinger’s brushes, or the Max 
well pot, O17 1 | ind 


Burian s 


(sivners tes 


lt th syuint is pl mt at or soon atte 
birth, wv mst itropine in the fixing 
to reverse tl juint until refraction 
possib| Then gla ire worn and alte: 
natin Nxation “ought ) lusion | 
nec im’ Not ont ju ntl, ‘ pl ret 
operatior nim tl econd ir one 

od lt rnat fixation has heen secured 


pmerate hetor this 1s Ol 


Rarely do we o 


tained, and then we may be worried by 


errne ne WY wrt? ; yr) fic ant in.ess we 


exciude accommodative squint 








ation, Wwe 
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tear that one eye is not being used. Th 
mothers observations on ettects ot alter 
nate occlusion are then useful as a cuide 


lt atte pr longed occlusion VA anneot 


good fix 


obtain reversal of the squint and 


seek a slight undercorrection i» 


operation, especially if a large positive 
angle kappa is present. There may b 
A POSsII lity Ol divergence IT) th ond 
or third decade, but further peration 


; 
' 


rapt tO in un sohitlhy di Viatiol 


pre! on 
hool lite 


| 


1 | ' 
throughout the early vears of 


And what of drift in) aml lyo ise 
lt appedl that “little or no dritt vas only 
half as common in amblyop: iseS as In 
others. Among those that dritted, there 
ViS a Yreater Trequency ol livergen in 
tne sec nd at ad than between tl itt 


and tenth year altel opel ition 


T} juality of nin , 
ip] i] O} I it valu ind Civ nti} letion of 
’ if N it rly VAS a ly It vreater. Dut 
r ire was tound if “heteropia or a dif 
reren IN) ual t ity or trom t OtotTroul 
{ Snellen s test 1. Orthopt: 
ti mu h. too irl ha heen a tault in 
th) pa tin Mm perien mut n 

too little and too lat ul ip th 


ireatest error in my treatment of tran 
mus. Next in importance comes inadequate 


orrection of h permetropic errors 


etinyg 1 Inti national ia’ | 


ish Is our prol lem yours?” If imblyopia 
in international problem, is the accom 
modative typ Ol 
Oculists from the old (China, 
Japan, Aral ld, and In l nesid, i! f 
vorried by cons 
irs Is it 


tral ismMu 


ivils aAtions 


national? 


rgent strabismus than w 
ack juate to say Oh y it 1 
’ Why 1s it racial? The genes a: 
different. But should we also 


old civilizations. the 


racial 
contrast thei 
oncentrated near 
vork. and the different diet in the Far 
Fast with those of Europe? Do 
plain the four times Vreatel frequen y of 
in thes 


this é 


myopia nations than in Eur pe 
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and North America? The varying inci- 
dence of refractive errors is difficult to 
estimate. It varies in different types of 
practice. The ratio of hypermetropia and 
hypermetropic astigmatism to myopia and 
myopic astigmatism in one practice in Spain 
was | to 7, in Italy was | to 2.5, in Eng- 
land was § to 1, and in the United States 
was 7 to 12. If I consider my nonpresby- 


Opt patients who recelve vlasses for errors 


over 0.5 diopters, the ratio in my practice . 


is 7 hypermetropes to 6 myopes. Of course 
| smaller proportion of low hypermetropes 
than ot low myopes obtain glasses 


Four out of every 5 convergent squint: 
ers afe hypermetre ple, only 4 out of every 
lOO are myopics Approximate estimates 
of strabismus among school children are 
Spain, 0.2 to 0.8 per cent: Italy, 1.35 per 
cent (among 1,700 children aged 7 years, 
Bietti) : Enyvland. 4.07 per cent aved 5 to 
6G years (Lyle, 1YSO); United States, 2.35 
per cent; and Australia, 2.8 per cent 
among 22,189 children in Victorian State 
Schools Then nh order to eradicate stra 
bismus must we remove hypermetropia? 
How Can We do this? Alabaster considers 
it to be a dietary problem 


It appears that various customs in Japan 
lessen the incidence of strabismus. These 
make for peace and security throughout 
the first decade The Opposite states fol 
low the ravages of harassed motherhood 
and of the economic idolatries all too com 
mon in our way of life 


In the present series of nonamblyopi 
convergent squinters, 15 per cent were 
purely accommodative: that is, CONVEX 
lenses reduced the angle by at least 75 
per cent. In 28 per cent the angle was re 
duced from 50 to 25 per cent, and in 57 
per cent by less than 25 per cent 


In the past, one of my errors was under- 
correction of hypermetropia. Now I order 
full correction, subtracting only one diopter 
from retinoscopy findings or lenses that 
make the eyes parallel. It is a help if 
spectacles can be obtained before atropine 
ceases to act. It 1s wise to remeasure the 
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angle with additional spheres Scobee, 
1949. wrote, “A full correction means the 
entire refractive error, as found under 
atropine cy< loplegia™ and “What appears 
to be a full correction 1s usually an under: 
correction by an amount equal to the in 
completeness of the cys li yplegia ” Hy used 
ointment and not drops! Vaughton and 
Stewart s emphasis in 1950 on this point 
is very valuable. A baby’s world is very 
small and its visual needs largely at arm’s 
length. Therefore it requires greater a 
commodation and COMnVeTYence than does 
a child at the age of six years 


This is our essential introduction to 
orthoptics, for the problems - presented 
vary greatly with the adequacy of the 
glasses to give the ciliary muscles no more, 
or even less, than normal work. With full 
correction the cure may be automatic. 
With partial correction, however, the 
whole range of adjustments, including suy 
pression and anomalous correspondence, may 
develop. These cases require treatment that 
Varics 1n length with the ave at onset ol 
the squint, the interval of time without 
glasses, the nature of the child, and th 
home and school background 


Patients wearing spectacles which fully 
correct their refractive errors are watched 
carefully. Once binocular vision 1s firmly 
established. Wwe weaken the Correction, 
seeking the weakest vlasses that permit 
parallelism of the visual axes and freedom 
from symptoms. The patient is encouraged 
to hold his eyes straight without glasses 
“misty” and “clear” in the hope that 
vlasses may be abandoned, at least for dis 
tance VISION. 


Nothing simplifies future treatment as 
much as early and full correction with 
vlasses The preventive value of early tull 
correction of refractive errors tar outweighs 
the partial curative effect of stronger 
vlasses ordered later. Guibor (1934) found 
30 per cent of all patients with concom: 
tant squints with straight eyes after one 
years treatment with spectacles and oc 
clusion alone. Luhr (1954) considered that 
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very few accommodative esotre pes rr yuired 
orthoptics. Can we dispense, then, with 


therapeutic orthoptics, as has been sug 
vested? I think not, for the range of fusion, 
of accommodation, and of motility may bh 
improved. More important, perhaps, 1s the 
control of squint without glasses, so en 
couraging to patients and to parents. This 
ma follow orthoptics and whether w 
will be abandoned 
adolescen The orthoptist 


is encouraged to try the etfect of stronvet 


advise tmoor not, olasss 


by many in 


spheres or altered cylindrical axes. Diana 
Mann finds that removal of suppression 
of the squinting eye on accommodation 
or of an inability to fix, may lessen th 


deviatu 1 and ONViate an Operath I} 


NOT lt J lesirable ti) have further 
formation on 


(1954) advice te produce peripher 


; } 
modatior with if er e } . WW, 
(1952) treatment ot overa mmodation in neat 
eS Ul { t itt f ti 
" } mia t it , ‘ eh ead 
i liftheult f the ou aby a] 
res} et t i bor tra trie 
CO] { t ier uf + cents 


ete? 


W hi 1} do We | perat It) hf 


Ommodative 


syguint’ 
[t is essential to mphasize the vital dit 
terence between the effects of full and of 


di yviation with 


ylasses. If the deviation is completely cor 
7 


I cted ] ration 1s rf ivi | until it] vl 
tain that vlass will not be necessary tor 
Deal work lt thr f Viation is only | irtial 


ly corrected and 1s a 
and thy 


meti hand 7 


child is too young for orthopt: 


rm yon of one or both imternal rectus 
muscles may b arried ut Phe result of 
a cover test tor distan vith prism med 
surement, should guide u vhen consider 


inv the anyvle to correct by op 
entration on small 
at 18 inches may reveal a convervence ex 
cess which may requir 
bifocals, or a re 
how Ver. 


ternal rectus muscl 


will he 


( yy eration 
considered hortls 
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The 


sulk h 


correction of hypermetropta has 


a prot und ettect nm this type ol 
strabismus that we are justified in calling 
it the accommodative type. But as 92 pet 
cent of hyp. rmetropes do not squint, and 
48 4 per cent of squinters ar 


must “4 k af 


myopic, we 
rFactor mn th 
and the tun 


contributors 


partially A commodativi typ 


damental Pactor in thy remainder 


IhHk NONACCOMMODATIVE TYPES 


Let us now consider the causes of squint 
in Which the deviation 1s reduced by glasses 
by | than 75 per cent. Let us not be 
bound by hard and tast lines, because many 
ind variable teatures. Costen 


dividck thy ‘ 


have mixed 


bader 
vrouy 5 thi tonic vt uy 


at Vidtions nto two 


and the iia hank al 


! 


(rouy Deviations of the formes Mroup dis 


A] Al 
vhile thi 


Ath sth: Sta 


han In 


under dee] eneral 


latter remain littl 


contrast with the accommodative type, th 
onset tends to be earher, while constan 
faulty retinal relation hy associated vertt 
il Viation ind amblyopia ire wore (orn) 
Ton 
Phe tr puch’ t vertical detect uv 
ts a mechanical origin for at least ome 


xtreme group. A vertical deviation of at 
prism chopters or evidence of mus 


cular undera tion or Overaction Was | 


in pel nt of the purely 

tive group (4 ases), in 43 per cent of 
the partly accommodative group (75 cases) 
ind 59 per cent of the nonaccommodativ: 


What i! thy MISSIN ta (jl 


tly ' jutnit 


The wt 


treatment 18 te timat in) ich AS* thie 


that Atlin 


(OTISI rf ritiv’ 


influ nce of innervational ind of tructul i 


Pactol 


Abnormal Inne rvdation 


Bielschowsky mphasis on abnormal 
nvergen Innervations has been rein 
torced by Adlers viev [hese observers 
picture tl at of the disturbance in th 


Suy port 
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was claimed from the fact that 
follov. 7 


and 


onvergence 
early anoxia in general anesthesia 
alcohol The 
vergence mechanism 1s set at too 
pitch (Adler 1950). But why? The ten 
dency to look for a supranuclear origin 
has been vreatly encouraged by Keiner’s 
report He considered that there 1s 
in infancy during 


also in poisoning com 


high d 


a pM riod 
which e: movements 
are dissociated and Heriny’s lav 

appli able. Monocular reflexes as 

trol, and thos 
those for 
ments 


(A USTINY addu tion dominate 


abduction and Onypuyvate Mov 
Retarded and irregular mys ination 
could account for this. Thi 
he think ould be a disturbance of thi 
fetal or postnatal endocrin Could 
yyenation just before or during 
birth be re ponsil le? 


Th CONVETYCHCe which develoy . pre 
vents the establishment of binocular vision 
The higher binocular reflex: 


initial caus 


tem 
defi wnt Ox 


uperim posed 
upon binocular visual junction 
The reflex chain, bh 
peripheral fusion reflexe 
those 


annot ce 
velop ginning with 
and ending with 
of central hxation, 1s also unable to 
develop. It is significant that Keimer found 
adduction on temporal stimulation up to 
the thirteenth year, of children whose eyes 
had become straight and also in nonsquint 


inv members of a squinting family 

When do We 
commodative squints? (Certain complica 
We have con 


sidered amblyopia, let us now consider 


operate on these nona 


tions influence this decision 


anomalous interretinal ré lationships 


Interretinal Relationships. 

The lack of correspondence in the ideas 
of various authors is as marked as is the lack 
of correspondence in nonaccommodative 
squints. (Even Burian has been unable to 
produce completely harmonious relation: 
ships in these spheres!) 

NOTE 
the title 


“False projection” is unsatistactory 
jures up a 


There is not even agreement about 
“anomalous interretinal relationship. 
(1) it con 
localization 
in space as in recent palsies; (2) in abnormal 
correspondence the projection of the images of 
both eyes is true (Swan, 1950); (3) retinal 


picture of egocentrin 
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Pome can jal 
pre SJOsT) 


ly (Bunan). I 


rat le 


ern ti ective 
corre sponden ‘ has an 


be ab- 


Orice p 


retinal 


foundation. can it 


theretor rete hi 


inborn 
normal’ Keiner 
tig and the titi i 

i norma! ot trie 


is (Keiner. 1951) 


, 
‘ 
Mth Ali 


nor mal 
ot the 


Anomalous retina! 
be said to exist 


Orr Sp Mid 
When the fov ave not 


ommon visual dir 


ction or when on 
f thi 
This 
11 we 
imong auth 

fewer problems would arise if 
specily 


fovea and a normally dis} arate area ° 


oth ! 


retina share a visual dir 


tion 


tate may be parual or complet 


annot obtain unanimity th 
we WOl 
the meaniny th y atta h 
norma! 
test used 


tient who 


orrespondence. In 
hould be stated, 
show an absence of (normal) 
on thi phore gis 
iction with the doubl 
test. Some who 


correspond ct synopt 


a normal re image 
how normality with the 
Atter-immavr test show with 


other tests 


ibnormalits 


i thus pal CT. AKC refers t 


* | 
Peu tiedll 


imomalous 
found 
and untortunat ly 
includes (1) absent correspondence (or loss 
of normal retinal 


correspondence, usually as 


\ ith the synoptoy hore. 


COTS pond Tice ()] COM 
on) and (2) Al norma! COrTe 


plete supp 


5] onde Pics (ane ynalous correspondenc and 
abnormal! | 


projection are terms used Dy 
other authors). The availabl 
did not permit) accural 


Information 
diagnosis in all 
cases, and usually when correspondence 
doubl 


image tests were not carried out. 


Was al sent, the Maye and after 


It is recognized now that we cannot Say 
NRC” retinal corre 
spondence) simply on synoptophore evi- 
dence, The 
important finding is that made in the test 
the conditions of which resemble most close 
ly those of normal seeing. Maisie Levinge 
(1954) suggests that all anomalous cases 
may show a harmonious relationship tf “in- 


“absent (norma! 


for other tests may reveal it 


vestigations duplicate the usual visual con- 
ditions. The diagnosis “ARC” is meaning- 
less unless the nature of the test 1s revealed. 
As a rule the faulty interretinal relation- 
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ships are not as fixed, hard and fast as we 
There is a plasticity that 


ler ditterent con 


have thought ) 
permits variable results un 


ditions, with different tests and with either 


Phe mor losely th onditions of 
the tests resemble those of ordinary seein 
the more the adaptation ibnormal bin 
ocular function 1s revealed (Burian) 


| 
rilidl I 


itor nm and it (Ver It) 
l { | I im) ACUI l itn 
Ing IS part t| test 
use. The latter author found it pan 
tel nen 1) t] 
7. rs t n ! nt. and 
ph il diplopia in 62 per cent of her 
In addit ' t| 
ret I) i il ittent a 
ind t nifica pi rol 
Is reca | Wh th reater acuity of 
the ntral 1 1 ids t fusion and 
iI jibe ppl lon, the ni 
In tl nsations of direction trom the | 
riphet. of the bu lar fields ‘a if 
ror) ir abnormda ! itionshly 


| 
may affect the form sens ot th new col 
responaln ircd, it nsations of direction 
may act at a physi le i] iy not at a 
chol 
Realization of th different fun tion 


3) the macula and the ure unding retina 


has r © 
superiority ol 
195 | 


training of thi 
(Keine 
IY 1). 
It both areas are stimulated simultaneously, 
the latter will dominate th toveal ri 
if any disparity exist (Swan L950) 


‘reater wu in) 
iraltoveal fusion 


Posner ind 5 hlossman 


VOT) 


Synoptophor findings are not always 


easy to interpret; for example, a fusion 
range of 40 degrees with good stereopsis to 
the slides, yet the 
behind the cage. Such findings drive us 
back to physiol: gy, U think of the 
primitive fixation reflex as essential 


response to hohe timulation and hara ter 


7 ual hon disappears 


all Wé 


al) 
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istic of the periphery’? Then 
the motor part *) 
dis] irit\ 7) 


sider PusIOn «a 


initiated by identical | 


parale veal res 


not stereopsis, o1 the highest te 

ilar vision iM} tri ensory part I 
I n the mevitable perception tollow 
the reflex movements that permit 

her thu bein jual, tl pieritic cen 
ters tor tor olor and tine discrimination 
{ il ! t! r function a rres| ndin 
points? Is it to say that normal cor 
I nuchn nborn Sul — thi 


{ p nol respon nee that 
mn. It tablishment requires tl tun 
of light. A d ition it) » influence 
I lirectly t! hap the that hb 
facihitaty mpuls ind impedin 
{ Im inormMal u r th Kten 
ind still pla occipital arborization 
i’ e mad 
Int ist Iten fa ina urate 
itormation, TI irgeon’s impression of 
th rt! ptist Opinion of thi hild inh 
terpretation OF a Som hat contused stat 
not enough! 
A not uncommon condition in which 
7) | tim) rt pond Pics IS ft) rmal ind 
times not, that can be designated ~ N¢ 
A lo bet ippedar Im som analy é 
Beverly Baltour has found it sinyvularly 
pers tent 
Let u onsider the intluen ft anwie, 
’ at nset, duration and mstan Ol 
strabismus on the development of normal 


lt 1? i ted 


tant ft! 


(tables [-II1) 


eparation ol 1) 


rel 


that the 


itionshyy 


ritiald if) Chie iia 


mittent “{uints 1S « 


and the tailure to make such a division 
has been a cause of taulty conclu ns in 
certain previous reports. Reyardless of 
angle, abnormal retinal relationships wer 
found in only 1 of 31 intermittent s juInts 


(3 per cent) and in 76 of 104 constant 
syuints (73 per cent). Those with NC 

AC occurred in 4 per cent and 10 per 
of the group. Without 


ent respe: tive 
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TABLE | 


INFLUENCE OF ANGLE ON RETINAL RELATIONSHIP IN NONAMBLYOPI 
NONACCOMMODATIVE CONVERGENT STRABISMUS 


A. Intermittent Cases 





NUMBER NORMAI RELATIONSHIP 
OF CASES ABNORMAL 
less than 
10 
devrees 
less than 
20) 
degrees 
le 5 than 
fj 
deur c's 
more than 
st) 


ar VTCCs 


Total 





B (Constant (Cases 





ANGLI Nt MBER RELATIONSHIP 
Ol CASES NORMAIT ABNORMAITI 


less than 
1) 
deyrees 


ly SS than 
() 


~ 


deyre Cs 


less than 
4) 
degre 5 
more than 
40) 
devrees 
Total 102 16 


The angle of deviation appears to have little influence on interretinal relations! 
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TABLE I] 


INFLUENCE OF AGE AT ONSET OF CONSTANT. NONAMBLYOPI 
AND NONACCOMMODATIVE STRABISMUS 


AGE AT ONSET NUMBER OI \BNORMAL RELATIONSHIP 
CASES PERCENTAGI 
Birth to 6 months 4] 95 
(> mv nths te < Vears 24 77% 
years to 4 years — 25 56* 
4 years and over 1) 6* 
Meany 
TABLE III 
INFLUENCE OF DURATION OF CONSTANT NONAMBLYOPI 
NONACCOMMODATIVE STRABISMUS 
NUMBER \BNORMAL RELATIONSHIP NORMAL RELATIONSHIP 
DURATION® O} PERCE NTAGI r LAST VISIT 
I 
FIRST VISTI LAST VISTI PPROCENTAGI 
GO months t f, 
Ved! 
to | Al 
(24°) wer 
NC AC) 
te eal 4 . * 
ips an ! () 7, . 
1) it ' ’ 
doubt, the essential con lition for th pr the deviation | partially pcoommodative O1 
vention of normal correspondence and for = nonaccommodative in type and the child 
the emergence of the abnormal correspond too young for orthopti ve May operate 
ence 1s the onstancy of di Viation im thi nd yea Dh 7 cs) orthopt! 
: —_ — > , fies 3 ' 
Now when and how do we operate in AY Cepend on the typ : 
, titud r th parents and tl ipyiiit r tn 


these cases and what are the results? 


Time of Operation Operation at thi irly a not cal 

Operation is not considered, nor 1s o1 ried out unless (1) the angle is over 15 
thopti ontinued, until every effort ha legrees; (2) the deviation 1s constant and 
been made to improve the general healt! reported never to be absent; (3) alternat 
of the patient and, if necessary, to try t fixation 1s present or a serious effort mad 
overcome any psychological maladjustment to establish it and th flect of alternat 
that may exist at home or at school. Diana — occlusion observed: (4) hypermetropia ha 
Mann and Beverly Balfour preter to delay been tully corrected and astigmatism ha 


training for ARC until the seventh year. If been accurately corrected for three to sp 
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months; and (5) an attempt has been made 
to correct the defects in home setting and 
general health. It is wise to obtain the con- 
fidence of both parents 


Recessions of the internal rectus mus- 
cles are preferred to resections of the ex- 
ternal rectus muscles though. of course, 
both may be required. As we seek sym- 
metry, it is unwise to Operate too much on 
one eye. It is better to leave a small syguint 


untreated by surgery than to overcorrect 
it, 


W: 
facts: 
|. The angle to be corrected is that found 

in distance vision measured with prisms 
when the patient 1s relaxed This, ot 
course, 18 impossible to obtain in many 
youny patients. 


should also consider the following 


2. The passing years influence accommo- 
dation 

3. An operation in early life has a greater 
eflect than in later life. 

4. An 

may affect a vertical deviation and vice 

versa. The vertical deviations that are 

transient, however, are often the sec- 


operation on horizontal muscles 


ondary ones that appear later in life. 


If the child is old enough for orthoptics, 
we postpone surgical procedures to allow 
for a period of orthoptic training, while 
we consider the constancy of the size of 
the deviation, the retinal relationship and 
the ability to fuse. If progress is slow, and 
if the angle is at least 15 degrees and con 
stant and the correspondence remains ab 
normal, and if full correction is being worn, 
we advise surgery. 


If the chance of obtaining stereoscopi 
vision is remote and if the advantage of 
such a gain to a particular patient is slight, 
we do not persist with orthoptic training 
This applies particularly to children of 12 
years or even less, because we do not wish 
to risk the danger of permanent diplopia 

In spite of correspondence being normal, 


orthoptic treatment ceases when findings 
suggest an inability to fuse; for example, 


constant postoperative diplopia when the 
angle is less than 5 degrees, super: 
‘imposition of fusion pictures when simul- 
taneous 


pt yor 


macular perception is_ present, 
when fusion is attempted. at an angle 
yreater than the objective angle, or when 
there is no fusional range (Lyle, 1953). 
It is the presence of fusion, even though 
correspondence is abnormal with simul- 
that 
operation. If the 


lion persist in disappearing at an anomal- 


taneous mac ular per ( ption pictur . 


Is desirable before 
us anyle, Wi do not continue orthoptic 
treatment. But if there ar 7 


normal relationship, we d 


signs of 
Bunian el 
pha IZe the tenden y LO permanence oft 
faults if they are revealed by both synopto- 
phore and after-image tests. Our experience 
upported this view but revealed unex 


pected differences If) thi ri sults 


Does the presence of either bimacular 
superimposition or macular-comacular sep- 
aration justily an optim m that the pres’ 
ence of 1TTLds ular se parath ni with Mat ular- 
comacular forbids? (Pas 
cal, 1952.) 


SU perim pr sition 


Julia Lancaster has found that when a 
patient evidences an inability to fit targets 
after half an hour's rapid oscillation, at 
least a hundred visits are usually required 
for correction. Under what circumstances 
would the demands of such treatment be 
justified? 


Operation 1s not advised tor small con- 
vergent angles when correspondence 1s 


harmonious, or almost so. 


When Sheila Mayou finds that suppres- 
sion 1s present when using her foveal slides, 


she expects to obtain binocular 


vision 
in three visits, but she is very pessimistic 
if true abnormal correspondence is present. 


If this fault is revealed when using the 


small square target, she advises against 
operation. Shepherd, 1951, finds that a 
small residual angle tends to return after 
operation if abnormal retinal relationship 
is present. Similar pessimism affects orthop- 
tists in Australia. Is it justified? 
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It has been claimed that anomalous cor- 
respondence can and has upset the results 
In 
that other causes ar 
Indeed, | find 1 


that SU h d Powel 


| believe 
responsible for drift. 
dithcult to understand 
exerted by faulty 


ot Operation my experience 


an i 


correspondence. If it is, surely at times 
we would expect a change in angle when 
correspondence become normal. Evidence 


on this point would be valuable. Certainly, 
in my series marked drift was more com 
mon when correspondence was anomalous 
than This was attributed. 
however, to thy hen an ial effect Ol the lat 
ter, permitting fusion, rather than to the 
deleterious effect of the former. Great drift 
Was twict 


when normal 


as common. and little or no drift 


29 


has become benetx ial to adult patients with 


It. 


poor binocular convergence then, we 


tail 


to remove abnormal correspondence, 
we may enable the patient to make use of 
if 


What is the benefit of early operation? 


(table IV and V) 


Nordlow, 1951, found that of 22 chil 
dren operated on early, 91 per cent de- 
veloped binocular vision. 


ot the 
not so vital when treating abnormal cor- 


Fortunately the age patient is 
respondence as it is in the treatment of 
amblyopia. The return of a normal re- 


lationship is not uncommon when surgical 


was almost one third as common. when intervention is undertaken in the second 
correspondence was anomalous as when 1 decade of the patient's life, and has heen 
was normal. But was the drift more known to occur when it has been deferred 
towards the original angl and lk Ss aWay until the fourth decade. 
TABLE IV 

INFLUENCE OF AGE OF CHILD AT COOPERATION IN NONACCOMMODATIV! Nb PARTIALLY 

ACCOMMODATIVE CASES. WITH ONSET BEFORE THE CHILD Is THREE YEARS OLD 

{tL MBER NC) AND/OR EYES 
AGE AT OPERATION OF STRALVHT TO COVER IES! 
YEARS CASES NUMBER PERCENTAGI 

Under 3 lO 7 70 

Between 3 and 5 : 17 3 

Bi tween ) and I) > = ly re 

10 and over |} 1] 3 ; 
from it than in path nt with d norma! Col INFLUENCE OF VERTICAL DEVIATION 
respondence? In my cApertience this Was UN SURGERY 
not so. The meidence ot vertical deviations. as 

i. ! ; | , 

Mais Levine s recent arti I, (1954) reveal d Ly tri over test in blique di 

is of interest She consid rs (1) that Or rections and Dy the syn ‘| tophor Hiceadsure 


thopti treatment 158 valueless in overcom 
(2) 


that the patient is more fortunate in having 


ing abnormal retinal correspondence, 


the positive advantage of anomalous COT 
respondence than in experiencing the nega- 
tive condition of « ompl te suppression, and 
(3) that abnormal correspondence can be 


used as a basis for treatment and actually 


ments, varies with the type of strabismus, 
as already shown. Correction of horizontal 
errors 1s more difficult if vertical errors 
ire present. If such errors cause diplopia, 


it is more annoying when variable, when 
in} the lower held, Or when ASSO lated with 
tilting of the images. It 1s of interest that 
vertical deviations figure so little in Kein 
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ers recent report. One wonders if turther 


= > use of the red and green projection test 
S o - sot _ and the cover tests would have revealed 
- ~ z sala data more of them. 
~ Zz 
a The frequency of alternating hyper 
phoria (or sursumduction) with its possible 
dependence on unbalanced optomotor re- 
flexes calls for caution in surgery. As al 
Z. ready stated, when binocular vision 1s still 
“ £ — — immature, Hering’s law of binocular 1n- 
zs a eZ oe ee ow wy nervation need not apply, and the prim- 
Z Be itive monocular Optomotor movements May 
= . be seen. A relatively weak influence of the 
we lc mw inferior nasal quadrant of the retina on 
~ a“ nc ocular motility, according to Crone, causes 
2 «4 characteristic deviations of the occluded 
OC Z C eye, viz., sursumduction, excycloduction, 
J te and abduction 
“ 7. These movements have a coordinated charac- 
/. 2 = ter and have nothing in common with the 
- Oe I ACARO isolated relaxation or contraction of one or 
- = we iii teatiatte several eye muscles. The direction of gaze has 
os - 6. no influence on the trend of the movements, 
> 2 34 and especially the rotatory component does not 
wl ra increase at the expense of the vertical COMPO 
co - nent when the covered eye is abducted 
- - A similar influence acting at a supra 
Z| c : nuclear level may account for certain cases 
ee sc Cw mow tt 3 of oblique strabismus. So far | have tailed 
> ir * & y to observe a patient of over 35 years with 
8 , alternating hyperphoria 
—- ) 
x o < One characteristic of such vertical de 
ce 3 fects 1s their ability to change after Opera 
Mio ®F — oe ts tion for horizontal deviations, or simply 
=x Po — + Ol 4 Tr 
5 O with the passage of time. This explains 
z rs why a previously apparent underaction of 
oO ms the superior oblique muscle may be absent 
ar e after operation, and why an alternating 
= 12 « rf fe faa Pts 22 hyperphoria may not be found at the be 
Se onmwoon' sé ginning of treatment 
> ; 
Et Most Surgeons ayree that not intre 
. == quently the results ot a simple operation 
Lo ; a FT ¥é for strabismus are unexpected. This may 
% = ae | Dw m be evidence of an underlying imponder 
7 Ee, SS S| €- able innervational factor. Further evidence 
o “. s ak mann = of this comes from the varying influence 
3 oo oO 2 of the correction of a given refractive 
& a6 - é Fs error and the influence of the emotional 


state of the patient on certain deviations 
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( ) Brien. 


tion could produce from 3 to 20 degrees 


1IYSO, tound that a given opera 
correction in eyes with similar deviations 
The size of the eyeball may have been a 
tactor. Allowance was apparently not made 
for either age or the retraction of the pa 
tients. Even in emmetropia the axial length 
is inconstant. Results may be even more 
uncertain when a_ vertical 
All these points suggest an inter 
ference at a supranuclear level rather than 
at a lower level. 


Ce mM pe ment 1s 
present 


A warning is necessary against prema 


ture interference with vertical muscles 


lest correction of horizontal deviations 
make The neuromus 
cular consequences of altering ocular bal 
ance by operation may be important. “The 
secondary effect of the changed anatomical 


such unnecessary. 


condition on the neuromuscular adjustment 
and even on the tonus” 
1950) 
dom frequently reminded his readers of 
the supreme importance of the neural ta 


must he respected 


(Lancaster, Lancaster in his wis 


tor The up shooting adduc ted eye, for ex 


ample, It occurs 


“is not a universal thing 
only when the neura! mechanism works 
that way. It after 
tor some weeks and recover without opera 


(Swan. Lam Aster. 1950)) 


may appear occlusion 


tive treatment 
To 4 Certain extent we 


(1950), 


suryvery It) nonparalyti ( SOtrO] ld 1s pet 


with Swan 


Ayre’ 
who considers “that most obliqu 
justified, because the “overaction 1s usually 
functional in orngin and gradually dis 
appears when the eye is not maintained 
in the adducted position ' He advocates 
alternate occlusion to prevent the develoy 
ment of, or to correct, this 


action — which Is prone to 


even ‘Over 
develop in an 
For 
move this 
The encroachment of th 


eye which 1s persistently adducted 


ing such an eye to fix may r 


tendency 


nose 


on thi infermwor nasal Ne id. 


which rapidly 


increases in adduction, may represent a 


form of cover test It. hy Wever,. a remnant 


of a superior mus le paresis persists, a 


myectomy of the inferior oblique muscle 
will be necessary. As the results of the 


myectomy of the interior oblique muscle 
are variable, it 1s sometimes wise to pet 
form it first, when it is indicated, as one 
of a series of Operations to correct a large 
Q)n the othe 
cular mechanism may correct a horizontal 
after 


anyvle hand the neuromus 


deficiency 


an Operation for vertical 


CTrors 


Scobee. LYSO. ce msidered euhts en tactors 
that might affect the results. For only some 
He tound 
that revardless ot the devree Ol hype rpho 
ria, trom 10 to 25 diopters, recession of 


ot these cil) allowanc ' be made 


the superior rectus to the equator may be 
satisfactory 


Need we consider the apparent strength 
of the exposed muscle when so much of 
its power 1s held in reserve? 
judge from the size of the 
many of its fibers are being 
(Lancaster) 


viven 


One cannot 
muscle how 
innervated © 
It is the tusion mechanism, 
that effects the cure 

provided we have operated on the mght 
ML UIS« le. 


COTLCS at chance. 


Scobee found that while a tew patients 
without a vertical component gained fusion, 
only halt as many did so if one was pres 


ent The 


probable preponderance of a 


commodative cases, some being intermuit 
tent. would influence this findinv. The 
separation ol such cadsSesS 18 das vital when 


considering treatment a when analy Inv 


statistic » 


Good fusion acquired betore operation 
even in the al sence of normal corr Sp nid 


ence, May aid the results of Operation 


How then can we determine which vet 
orrect wh I} the 
small and the verth al dis 


order is not typical of a parety 


tical errors to horizontal! 


error 1s not 
yndrome 
| preter to correct the horizontal error and 
watch 


with 


tilamy are of th 


Variations ind head 


vreatest sivnifiicance 


Ol liquue Vale 


and 
Often justify a 


Scobes 


tite han al 


combined operation 


found his method of estimating 


detects ad valuable guide. hut 
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he never operated on vertical and horizon 
tal deviations at once. 


White and Brown, 1939, finding the 
functional cure ofl this combined form of 
squint rare, advised the treatment of the 
vertical imbalance first. Costenbader, 1950, 
agreed with their estimate of vertical errors 
as obstac les when correcting horizontal de- 
viations but doubted whether obtaining 
vertical alignment first had much influence 
on the final result. Fink, 1952, has been 
successful in treating combined deviations 
with prism neutralization of the vertical 
error. If this fails to correct the horizontal 
deviation, he operates on it first. Apart 
from this, support his 
Princ iples 


my observations 


} 


| In veneral a vertical deviation of more than 


14 prism dioptet is hest corrected at a pri 
HWialy operation ol a combined Cote 


Z If the 
than the horizontal error, 1 


vreater in amount 
hould hy Oper 


vertical error 3 


ated on tiret 


5 W hen the horizontal cle 


vreat tt) prevent tudy 


ufhcientls 


ertical error 


ation 3 
ota 
it requires Operation first 
4 It the slight or the 
ent overaction oO! an 
marked it 18 wise to correct the 

detect first. 


appal 


musel not 


vertical error 1s 
oblique 
horizontal! 
, A rece ion of an internal rectus that would 
be correct in the absence of a vertical detect 
may occa ionally undercorrect buat hore 
commonly overcorrect, the horizontal devia 


fidet) 


Becaus ol thy prs sence of hypertropia 


and because of the variable results trom 


surgery, several Operations may be neces 
Sary It 1s certainly casicr to arranve these 
are less dreaded and 
After 


nembutal or seconal, the child should come 


now that anesthetics 
the convalescence Sov Wile hy simpler 


to the anesthetic room asleep lt not, pen 
tothal soon produces sleep, and amnesia 
is complete. Vomiting is very rare. After 
a TECCSSION, a pad is used ror ome day, and 
the child 1s allowed to va 
Luminal, albucid, and sometimes an anti 
biotic ate used. lt a resection has heen per 


then home 


formed, the pad 1s retained longer but 
the child VOCS home, lf ly th eyes are op 
erated on, both eyes are usually open and 
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the child is at home within three or four 
days. Bandages are never used, and only 
sutures that need not be removed are em- 
ployed. The fear of an operation no longer 
exists, and with it has vone the deleterious 
effects on the nervous system that used 
to worry a thoughtful physician 


(’ NSATISFACTORY RESULTS 
In “Cross section of cross-eyes” (1951), 
I took as evidence of Cure an angle less 
than 5 degrees, a fusion range-of 10 de- 
Yrees, and stereoscopic vision. | was dis- 
appointed with the following results: 


1. Normal 


operat on 


Cr rresp ndenc e withe jut 


only 47) pe! cent were 


“cures” 
2. Normal ¢ Orresp mdence with Uperd 
tion——only 31 per cent were “cures” 
3. AC = NC before operation 
16 per cent were 
4. AC = NC after operation only 


4.5 per cent were 


only 


CUTCs 


“cures 


Why were the results so bad? In the first 


two cCatevories, some ot the failures were 
pre ibably due to glasses that Were too weak 
or astigmatism that had been inadequately 
corrected, and others to insuthc. nt occlu 


Sion. 


“A stable normal corre- 


spondence evident in all tests is only rarely 


Burian wrote. 


achieved by operation alone.” This is be 
cause there 1s usually a small residual angle, 
and because normal control by fusion is 
absent. Normal may replace abnormal cor- 
respondence spontaneously after accurate 
Ope ration In cases Of squint that were of 
late onset and that had been Intermittent 
(See Lyle, 1953, p. 102.) 


CERTAIN PROBLEMS 
|. The delay strabis- 
mus and the first visit to the oculist. As 
Julia Lancaster emphasizes, the ideal time 


hetween Onset ot 


to train a child to use binocular vision is 


during the period of life in which it nor 
mally develops 





SURGERY AND ORTHOPTICS 23, 


2. The intellectual immaturity of the pa 
tient during this period 


Lack of parental interest 


4. Inaccuracy in assessing the deviation 
in terms of the patient's future well-being 


| 


Treatm: mt shy uld not Mm 
cap than the deviation 


a greater hand: 


Exy ecting the ptics to alter struc tural 


lefects or to produce fusion when th 


ability to fuse is al sent 


6 Difficulty in knowing what a child 


ees an mean 


_ | } 
Dithculty IT) know mn?’ What other ocu 


lists and orthoptists mean. owing to la k 
Or st indat iF 


nigu 


ition in terminology and tech 


A ti nd 1) 


(>! INdap] CTICS 


4 Pray rs ha 
AVINY AkK¢ , neve 


than 


has 

blyoy | 

onl that 
squint tart 


onl, ti a 


1] ‘eomay . juint abnor 


mal ion” or vice versa. whil 
are SI h of the n 
flex mov 

Diana Mann. Ki 


A mechanistic v1 
hat il) rast lin ~ 


} 
iasti and transient 


rma! re 


the division b* f pro 


CSSCS that ire | 


13 (Our 
child: TT) 


iVPOTraln) 
many 


do not syguint 


Haviny inadvertently demonstr: 
of these errors in this 


But first | 


tatemernit ind 


lO degre: ind 
ees. Chavass 


YInY that an am 


hoth 


(( ‘havas c. 


wpoint that rmits 


gratitude to you for your patience, and 
to the orthoptists--Diana Mann, Beverly 
Balfour, June Burns-Priddle and Merilyn 
lacobs—t patients and I owe 


= much 


whom my\ 


The vreatest treatment of 


guint in the last twenty-five 


VaIns im OUI 
years have 
come trom the orthoptists, and our gains 
vill be in th 


wil] listen to what thy orthoptists ind 


vreatet next twenty-five tf 


VW 


tn | hysiol 
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THE INVESTIGATION 


7 


7 


AND TREATMENT OF THOSE CASES 


OF STRABISMUS AND HETEROPHORIA FOR WHICH 


SURGERY 


IS CONTEMPLATED 


LoRNA BILLINGHURST, D.B.O(T) 
(_AMBRIDGE, 


BY INVILALION 


lt is my wish to give as comprehensive 
current British 
view on the subject chosen for discussion 


a view as possible of the 


It is proposed to lay particular emphasis 
on the investigation and preoperative treat 
ment of those cases in which surgery 1s 
contemplated. 


In the treatment of strabismus, the or 
thoptist’s role is considered to be twofold 
diagnostic and therapeutx 


First, it 
type of deviation and, when applicable, 


Is necessary to diagnose the 
the extraocular muscle palsy or overaction 
Inve ved: then an assessment must he made 
of the grade of binocular vision present 
and the degree to which binocular fun 

tion has become disturbed by the onset of 
d 


squint. Finally, a prognosis has to be 


Viven 


The therapeutic intention 1s to prevent 
abnormal sensory adaptation to the changed 
ocular posture and to re-establish normal 
sensory function if this has already been 
altered by the motor abnormality. 


Betore discussing the clinical aspects of 
surgery and orthoptics in detail, it may 
assist understanding of the British approach 
to the subject if a brief account 1s given 
of the conditions under which orthoptists 
practice in the United Kingdom 


An orthoptist holding the Diploma ot 


the British Orthoptic Board works only 


Read at the Joint Meeting 
the Arve 
September 19 


tf the Ameri an Orthopt« 
Association of Orthopt« 
1954, New York, N. Y 


and rican 


Technicians 


( ouncil 
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ENGLAND 


under the direction of an ophthalmx sur 
According to the current National 
ot Medical Auxiliary 


every orthoptist in the United Kingdom 


veon 
Register Services, 
is employed, at least part-time, within the 
the National Health Serv 


either in hospital departments or in 


framewer rk oft 
Ice, 
by Or 
educational authorities. 


clinics admunistered county city 


All patients entering hospitals are 1 

ferred in the first instance by their tamuly 
doctor. In the out-patients’ department 4 
history 1s taken and refraction and exam: 
nation of the fundi and media are carried 
out. In the case of children, refraction 1s 
performed under tull cycloplegia and the 
patient attends the orthoptic department 
for the first time when yvlasses, 1f ordered, 
have heen dispensed Adults. on the other 
hand, are frequently referred after retrac 

tion but before vlasses dTe ordered, and the 
final prescription is governed by the or 

thoptic findings. Under the ethical rules. 
of the British Orthopti Board, an orthop 
tist 1s not permitted to prescribe spectacles, 
and she is not required to perform refrac- 
tions, although her advice is often asked 
on the correction to be prescribed 


At the patient's first visit to the orthop- 
tic department, a detailed history is taken 
and recorded on the orthopt Case sheet, 
which is kept readily available through- 
out the course of treatment. During the 
first interview the orthoptist learns much 
of the personality, general health, and 
home background of the patient, and the 
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relevant facts are given in the orthoptic 
report when the case is presented to the 
surgeon 


The prognosis as regards binocular func- 
tion is also included in the first report, 
and this may be reviewed from time to 
time as treatment proceeds. Frequently the 
surgeon may ask advice on the optical or 
surgical treatment, but it is always the 
orthoptist’s duty to advise on the indica- 
tion for orthoptic treatment. 


Evidence of the increasing use ol the 
orthoptic department for diagnosis and 
advice in cases in which orthoptic treat- 
ment is not indicated, is provided by an 
analysis of patients attending two orthop- 
tic departments in London during the year 
ending March 1954. This analysis shows 
that orthoptic treatment was not indicated 
in over 39 percent of the total number of 
patients reterr d to the departments, com 
pared with 31 percent in 1950. 


Included in the analysis were patients 
complaining of diplopia. They were re- 
ferred for diagnosis of the affected muscles, 
for determination of the state of binocular 
function, and for the differential diagnosis 
of congenital and acquired palsy or of 
recent and long-standing paralytic cond: 
tions. The orthoptic report thus formed 
a basis for general investigations, where 
indicated, or supplied confirmation of the 
congenital nature of the defect, making 
such investigations unnecessary. Another 
large group of patients was referred for 
advice on the possible risk of diplopia after 
cosmetic operation. 

Four years ago, in 1951, Dr. Walter 
B. Lancaster,® writing in the first oph- 
thalmic symposium on strabismus, made 
a plea for “better cooperation between sur- 
geon and orthoptic technician, so that the 
technician without embarrassment might 
take up the question of preliminary opera- 
tive treatment or (which is most likely 
and more embarrassing) the question of 
further operation to secure a nearer ap- 
proach to the surgical goal, when the sur- 
gery has been inadequate.” 


At the present time it may be said that, 
generally speaking, this cooperation is 
firmly established in Great Britain. At the 
initial consultation between patient, sur- 
geon, and orthoptist, an explanation of the 
condition is given to the patient and the 
probable course of treatment and the end- 
result are discussed. Similar discussions 
take place as each stage of treatment is 
reached or, if the orthoptist requires the 
surgeon s advice, in the course of treat- 
ment. 


Ideally, the patient should be seen as 
soon after the onset of squint as possible, 
so that the appropriate refractive, orthop- 
tic, and surgical treatment may be carried 
out without delay, and normal binocular 


established or 


function restored at the 


earliest Opportunity 


In those cases of convergent squint 
in which the sensory pattern has not yet 
been disturbed sufhciently for secondary 
changes to have taken place. orthopti 
treatment aims at ensuring that equal visual 
acuity is maintained, and occlusion is car 
ried out, when necessary, in cases of unt 


lateral squint. 


If the patient is old enough, antisuppres 


sion exercises can be given to overcome 
Fusion and stere 
should be established pre 
operatively whenever possible. Some au 


thorities adv Cale home CXCTCISCS 


or prevent suppression 
SCOPIC VISION 


and en 
courage alternation and the recognition of 
diplopia by means of red and green glasses 
Diplopia 1s, often recognized 
spontaneously if the patient's attention 1s 


drawn to it. and it 


he Wever,_r, 


may then form the 
basis for clinical and home exercises de- 
signed to facilitate the recovery of bin 
ocular single vision in all circumstances 

It 1s often found that a child of from 
2 years old can safely he left without 
occlusion when he can maintain 


91 
fixation 
easily with either eye and shows some 
ability to fuse the pictures on a major 
amblyoscope at his correct angle of de- 
viation. He should, however, be seen at 
regular intervals of not lonyver than three 
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resorted to 
if either amblyopia or abnormal retinal 


months. and occlusion Cal) be 


corresp ndence shows signs of di veloping 


by leaviny the patient with both eyes 
open, the desire tor binocular vision is not 
prevented, and, as in many patients the 
deviation May be intermittent, there 1s a 
that 
at times. 


chance binocular vision may occut 


In those cases in which surgical treat 
ment 18 ne 
making th 


as p sible. o1 


CCSSaly, the Opt ration alms at 


visual axes as nearly parallel 


a few degrees convergent. 


“here is a general trend in Great Britain 
to operate on very young children, even at 
the age of only one year. Surgery is under 
taken as soon after the onset of the squint 
as possible, in the hope that normal devel 
opment of the binocular reflexes may be 
resumed. Early surgery has been facilitated 
in some hospitals by the practice of leaving 


the eyes unpadded after operation 


An exact preoperative diagnosis 1s an 
essential factor in a successful postoperative 
result. The younger the patient, the smaller 
is the amount of surgical interference re- 


quired to overcome the deviation 


In the type ol accommodative squint in 
which binecular single vision is present for 
take 5 
practice for an 


distance but Yross OVCTCONVeTYcCNncs 
1S the 


ophthalmologist to pres ribe d 


place for near, it 
correction 
of the manifest hypermetropia. Some au- 
that th 


with time. 


thorities consider deviation for 
ippears 


vervence refles 


near dis: when the con 


be. Ome. less : xuberant In 
dll) Vi mt. thi 


taught © 


patient can Ire juently be 
control the deviation at reading 
with little difhculty, though the 
bino ular visual ACUILY 18 found to c poor 
If this fails to 


disse clale 


distance 
improve alter exercises to 
accommodation and convergence 
have been yiven in conjunction with clip 
on le nses of dex reasiny str ngth. additional! 
treatment 1s indicated. Whether this should 
take the form of bifocal lenses, an addi 
tional correction tor close work, or opera 
tion 1s, however, a matter of opinion 


Is PENCTAUY MiadlPlla WeC hel VALICNILUS 
lt is g | t 1 that patient 


with divergent strabismus require opera: 


tion, even if the squint is of the intermut 
tent type. Surgical treatment also appears 
justified in cases of divi ryvence CXcess, al 
though a perfect functional result 1s not 
always obtained postoperatively, but the 
patients symptoms are Trequ ntly relieved 
him binocular 


by enabling maintain 


ingle vision more comtortably. The usual 


policy 1s to delay surgical treatment in 
cases of divergent strabismus until the pa 
IS at least 


tient 9 years old 


When a vertical deviation exists, a most 
caretul diagnosis must be made 1n order to 
lt Mia \ 


he dithcult tO aSSeCSS ack urately th ” CASCS 


achieve a good postoperative result 


in which a vertical and a horizontal devia 
tion cCorexist, especially if thi patient 18 


very young or 1s not cooperative 


The Hess 


CASES. and recent adaptations of this instru 


screen 1s invaluable im such 
ment have simplified its application by 
eliminating some of the original disadvan 
tayes. The Lees screen, tor example, by 
reason of its uncomplicated design wh hy 
Incorporates a tangent scale devised to yive 
simultaneous 


d high degre ol Contrast, 


May he used accurately even tor a frou 


Veal old ( hild 


In some cases of primary vertical devia 
tion, either of congenital origin or of early 
onset, binocular single vision is developed 


and maintained by means of a compensa 


tory head posture, 
torticollis. Here we a condition in 
which the field of binocular fixation 1s lim 


There 


CONVET VC) ‘ (oT 


viving rise to ocular 


have 


ited in area though not in quality 
Is NO immediate secondary 
divergence and the sensory pattern 1s not 


violated by binocular anomalies 


Two points ol diagnosti mT] rtance in 
the preoperative examination of such cases 
are worthy of special mention 


| It 1s useful for the Suryeon to know 
with which eye the patient preters to Sx 
on disso lation It 1s the fixing eye which 


determines the Innervation ot the nonfixing 
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eye, and it is the deviation of the nonfixing 
eye which needs to be corrected. It 1s, 
therefore, Important to perform the cover 
test for near and distance in those direc- 
tions in which a vertical deviation 1s mani- 
fest on both elevation and depression, and 
to note any preference for fixation which 
will be of assistance when surgical treat 
ment is planned. 


2. The vertical fusion range 1s greater 


in these cases of congenital origin or of 
early onset because the binocular reflexes 
have been developed in the face of a latent 
vertical Many patients find a 
vertical fusion break during convergence 


deviat ion 


and divergence on a major amblyoscope, 
that is to say, the vertical defect influences 
the horizontal fusion range. After exami 
nation with different vertical adjustments, 
a comfortable fusion range is discovered, 
and the hypertropi reading at this stage 
may be considerably less than the objective 
hypertropia assessed by flashing. This in 
formation may prove helpful to the sur 
geon in considering the extent of surgical 
treatment, since Many patients experience 


great discomfort if their maximum objec: , 


tive hypertropia 1s corrected 


In those cases in which the sensory 
pattern has already become abnormal in 
an adaptation to the existing motor anoma- 
ly, orthoptic treatment must first be directed 
to the elimination of amblyopia ex anop- 
sia, 1f present. Visual acuity is not easy 
to estimate in a child under three years 
old but he can be treated for amblyopia 
if he finds it impossible to maintain fix- 
ation with the deviating eye when the 


cover has heen removed from the fixing eye. 


It is the general practice among British 
orthoptists to use total occlusion when the 
visual acuity is 6/18 (20/70) or less. If 
there 1s any improvement, occlusion 18 
until it is found either that 
there ts no further improvement or that 
the visual acuity has become equal. The 


averayve 


ct mtinued 


rate of improvement with con 
stant total occlusion 1s one line on Snellen’s 


test chart each month. This may be more 


rapid in patients under 6 years of age, 
and it is advisable to see all patients at 
least once a month. 


No special amblyopia clinics are known 
to exist in Britain, but reliance is placed 
on various methods of monocular stimula- 
tion which can be carried out at home 


It is yenerally agreed among British 
orthoptists that age is no barrier to the 
improvement of visual acuity in cases of 
amblyopia ex anopsia. It is, however, better 
to treat the patient with this condition 
as early as possible, first, because the re- 
sults are more rapid and, second, because 
to wear an occluder is less disturbing for 
a young child than for a child of school 
Ave 


lt has been found that in children 10 
years old and older an occluder worn at 
home for reading, watching television, and 
so on, may have good results if properly 
used, but this method 1s necessarily slow. 
In the treatment of amblyopia, as in every 
phase of orthopti treatment, it is essen: 
tial to have the cooperation of the patient 
and his parents, and it is well worth the 
trouble to review each case individually, 
prescribing treatment according to the pa 
tient'’s requirements, habits and way of life 


Amblyopia may prove intractable in 
any age group, and it is not easy to make 
a prognosis until constant occlusion has 
been carried out for at least three months. 
Some recent work undertaken by Parsons 
Smith® (1953) and others in connection 
with electroencephalography may throw 
some light on the etiology and prognosis 
of these baffling cases 


Some orthoptists prescribe alternate ox 
clusion for patients with abnormal, or lack 
of normal, retinal correspondence until 
Operation 1s performed, in the hope that 
the abnormal sensory pattern may be elimi 
nated. It is generally considered best to 
operate as visual acuity 1s 
equal. If amblyopia is intractable, surgery 
is planned to leave the patient with up to 


soon as the 
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10 degrees of residual convergence, allow 
ing for physiological divergence to take 
place with the passage of time 


Where there is abnormal retinal corre 
spondence, it 1s advisable to plan the sur 
gical result so that the visual axes can be 
made as nearly parallel as possible. When 
this 1s done, there 1s no incentive for the 
patient to resort to his former angle of 
deviation. If he 1s lett with a convergent 


deviation of 15 degrees or more, he may 


in time resume his former angle of devia 
tion in order to regain his habit of fusing 
with noncorresponding retinal points 


However, Levinge’ (1954) has shown 


that in cases where abnormal retinal corre 
spondenc exists In spite ol adjusting the 


visual axes, the sensory pattern after 
operation has been of value in producing 
a type of binocular vision. In fact, 1t 


appears that, if encouraged, persistent ab 


normal retinal correspondence can main 
tain a satisfactory result instead of giving 
a poor surgical prognosis with reversion 


to the original deviation 


It Ls generally agreed that established 


abnormal retinal correspondence never 
responds to orthoptic treatment, and treat: 
ment is only given as a diagnostic measure 
when the state of binocular correspondence 


is open to doubt at the first examination 


It is interesting to note that very few 
cases of abnormal retinal correspondence 
are found now that patients are referred 
to orthoptic clinics so much earlier, It 1s 
also true that the incidence is appreciably 
higher in districts where the squinting 
child is only given glasses, when indicated, 
and is left without further treatment until 


Na hy x | aye 


As thy 


edyved to he In a State 


binocular retlexes ar 


At k ne ww 
ot tlux for the first 


eight years of lif, 4 reversion to more 


primitive automat behavior patterns 1s 


under emotional stress 


possil le 


In a recent paper read at the 1954 Con 
ference of the British Orthoptic Society, 
which 1s to be published in the next issue 


of the British Orthoptic Journal, Doctor 
and Mrs. Bobath'’ describe the treatment 
of cerebral palsy by their method of re 
flex inhibition 
They 


and under emotional stress we revert to 


and facilitation of move 


ment state that in an emergency 
our original postural and movement pat 
terns. Underlying these behavior patterns 
are very primitive automatic patterns, such 
as flexion of the body, clenching the teeth, 
and closing the hand tn a state of stubborn 


determination 


The Bobaths find A loss ot adequate In) 
hibitory control If) all cases of cerebral 
palsy There is a lower threshold of excita 
bility and, theretore. 
to local stimuli 
noise. Thi 


the stimulus Is 


widespread response 


such as lweht. emotions 


and respotise (n~wCUTS whether 


small. In 
central nervous system there is a point up 


Wreat of every 


atter 
lost. but betore it 


to which inhibition 1s maintained: 
this critical port it ts 
normality of mus 


IS Teas hed there will by 


cle tone and movement 


In a young child in whom the refine 
ment of mbibitory control has not been 


fully developed, we find a common demon 


f this in the exuberance of the 
(cha 
relevant to 
history of th 


Stration ¢ 
As des ribed hy 
This might bi 

that the 


reflex 
(1950) 


the observatt in) 


CONnVETPVetics 


VaisSsSe 


onset of quint is Often assix tated with 
Some cn tional factor. 
The emotional tactor has he mn stre ssed 


again by Parsons-Smith® (1953) in record 
ing the electroencephalographic investiga 
tions in a series of 5O cases of strabismus 
referred from the orthoptic department at 
the Western Ophthalmic Hospital, Lon 
don. He finds that 62 pe reent of his sub 
jects showed grossly abnormal electro 
encephalograms,; in 14 percent the records 
were borderline; and in only 24 percent 
within normal 
yroups. Another sur 
was the high 
16 percent, of epileptic dysrhythmias seen 


Ove’r the 


Wer they considered to by 
limits for the age 
prising finding incidence, 
cortex ol children If} whom there 


Was apparently no previous history sug- 





40 LORNA BILLINGHURST 


gestive of epilepsy, though in the majority 
such a history was obtained when the pa- 
rents were taxed in the light of the findings. 


These results were said to support those 
obtained by Stillerman, Gibbs, and Perl- 


stein (1952), who reported that 20 per: | 


cent of children examined with strabismus 
had brain changes, while only 0.5 percent 
of those without strabismus demonstrated 
abnormalities of this type. 


Parsons‘Smith in the same paper ad- 
vocates anticonvulsants and sedatives for 
patients with abnormal electroencephalo- 
graphic readings when they are admitted 
to the hospital. 


Fifty years ago Duane* (1896) re- 
marked, “We should always teel that a 
diagnosis is provisional, and that a really 
satisfactory diagnosis should express the 
cause of the deviation as well as its charac- 
ter.’ Today there are still many factors 
in the etiology of the condition which re- 
main obscure, both as regards the onset 
and the various ways in which the sensory 
pattern is adapted in the face of an exist: 
ing deviation. 


Worth’ (1903) first drew attention to 
the devel ypmental aspect of squint, and ad 
vances in physiology made it possible for 
(Chavasse to postulate a more exact con: 
cept of the binocular reflexes, this led to 
a greater emphasis on the general and 
mental development of the patient when 
the cause of a squint was being considered. 


It is clear that further advances are 
unlikely without the coordination of re: 
search in many fields. The orthoptist, with 
her special opportunities in her own sphere 
for observing a patient's reactions in vari 
ous circumstances, is responsible for pro- 
viding much of the clinical data necessary 
for research. Within the past few years, 
for example, there has been increasing in- 


terest in small-deyree esotropia with fix- 
ation disparity (Gittoes-Davies and others,’ 
1951, 1952, 1953), and this has recently 
culminated in a survey by Cashell*? (1954). 


It is, however, important that a con- 
stant interchange of views and orthoptic 
findings should take place on an inter- 
national basis, and the American Orthop- 
tic Council and the Association of Ameri- 
can Orthoptic Technicians are to be con- 
gratulated on providing, in this meeting, 
an excellent example of how such an ex- 
change of views can take place. 
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SOME TECHNIQUES FOR DEVELOPING RELIABLE RESPONSES 


JULIA E. LANCASTER 
SACRAMENTO, CALIFORNIA 


lL HE SCnsory and motor as pects of fu- 
sion are inseparable in the individual, but 
years of experience in measuring devia- 
tions have developed our skills in this area 
far beyond our facility in evaluating the 
sensory components of the fusion act. 


Sensory fusion is subjective. By defi- 
nition it is the portion of the fusion act 
which takes place in the brain; it is what 
the patient does with the images he re- 
ceives. He may do four things: fuse, rec- 
ognize diplopia, establish anomalous cor- 
respondence, or suppress, and these various 
interpretations may be constant or inter- 
mittent, or may exist in a combination of 
patterns 


Our first duty as technicians is to discover 
the sensory status of the patient, and then 
to correct faulty adaptations and develop 
fusion habits as normal and stable as the 
motor status of the patient permits. In the 
presence of motor obstacles. such as pare- 
sis, normal sensory fusion is not possible 
When adjustment is made to the motor 
problem, as on the major amblyoscope, by 
the introduction of surgery, or even by 
correction of refractive errors with glasses, 


doe | 


images on corresponding areas, sensory 


sO that the patient recc ive tusable 


fusion does nol necessarily rake place; the 


patient may continue to uss the se nsory 
adaptation he has already made. or deve lop a 


fresh one that is stil] not norma! 


lt 1S the province ot orthopti rc“ hyrsc 1anhs 
tO investigate the Moment-to-moment per- 
ceptions of the patient and interpret them 


in terms which will help us establish situ- 


Fron the Sacramento ‘trthopt Laboratory 

Read at the Thirteenth Annual Meeting of the 
American Association of Orthoptic Technicians, Sep 
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ations in which the perceptions will more 


closely approximate normal. 


Only the patient can give us informa- 
tion about how he sees. He can do this in 
three ways: by what he says, by what he 


does. and by his emotional! 


response as 
shown in his facial expression and general 
behavior. The chief difficulty in collecting 
this evidence arises from the ignorance and 
lack of experience of the patient in rec- 
ognizing his binocular sensory status. He 
sees, but the way in which he responds to 
visual stimuli may or may nor be an 
curate indication of what he sees. A com- 
mon example of this inaccuracy 1s the re- 
sponse of a patient trying to describe di- 
plopia. He says he sees 


AC- 


Loes this 
mean he has diplopia, or does it mean that 
he sees first an image with one eye and 
then one with the other eye, bur lacks the 


vocabulary and experience to describe this 


(wo. 


alternation’ The patient moves the handle 
of the amblyoscope and Says the fares 
fir.” Is the lion then in the cage, or ts he 
only part Way in but far enough fo sult 
the patient, or has he disappeared and 
discouraged rhe patient sO that he dec ides 
to use a satisfactory word to substitute for 
a satisfactory perception? What the pa- 
ticnt SayS OF does iS Not proot of his sen- 
sory He 
that he knows how to convey his percep- 


tions. 


status must also give evidence 


is competent to make observations 


of the fusion situations. and is honest in his 


efforts. 


There are two main sensory problems 


ro be analyzed First. is the patient ac- 


cepting images with both eyes or is he sup- 
pressing: one of th Mm, in whole or in part? 
Second, if he is not suppressing, has he 
correct perception of the relationship be- 


tween the two images—localization in 
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space’? The subsidiary problem in each case 
is to determine whether his errors are due 
to a true sensory adaptation, such as anom- 
alous correspondence, or merely to inex- 
perience and inaccuracy in describing his 
perceptions, or to such disinterest and dis- 
honesty that he is making no effort to re- 
late his responses to the facts of the situa- 
t10n. 


The primary technique for finding out 
whether the patient is accepting images 
from both eyes is to ensure that he receives 
a stable foveal image from one eye while 
the second eye is so stimulated as to per- 
mit an image sufficiently related in charac- 
ter to be interpreted by the brain as either 
simultaneous perception or fusion, Inter- 
nretation can be quick, but in the young 
child the transmission of such interpreta- 
tion to the technician by word or deed is 
time consuming. It is not enough for the 
patient to get an instantaneous stimula- 
tion: he must have time to understand and 
report on it. Hence stable fixation, at least 
half a minute, is essential for reliable study 
of the sensory status. 


During the time that the patient ts re- 
ceiving images he must make three sep- 
arate interpretations and report on them 
to the technician. First he must count them, 
one or two. Second, he must inspect them 
for their character: what color, if he is 
using a red filter, or are both check-marks 
present if he is working on an amblyoscope 
or stereoscope. Third, he must evaluate the 
relationship of the images in space: are 
they disparate; if so, how far apart and on 
which side, or are they fitted into one. 
Each of these observations gives a clue to 
each of the four possible sensory adjust- 
ments: fusion, diplopia, anomalous cor- 
respondence, and supression. 


Techniques for establishing fixation 
stable enough to permit these various ob- 
servations require that the patient look at 
the target and prove that he is looking by 
describing something about it. Collecting 
proof of fixation, and hence of sensory per- 


ception, is the difference between measure- 
ments of motor status and stimulation at 
the mechanical level of the stimulus-re- 
sponse mechanism, and the study of the 
complete visual act. It is the difference be- 
tween the kind of diagnosis based on the 
corneal reflexes and a complete orthoptic 
study of the patient's sensory status. Reliable 
responses bridge the gap between motor 
stimulus and sensory evidence; they answer 
the question, “In the presence of this stimu 
lus (such as central corneal reflexes) what 
does the patient perceive?” Sensory fusion 
cannot be studied by objective methods 
alone, and the patient's answers to ques- 
tions about how he sees are not proof of 
his sensory status unless his ability and re. 
liability in making observations have been 
demonstrated in appropriate ways. The 
two principal criteria in checking his an- 
swers are consistency in reporting identi- 
cal situations and promptness in reporting 
change. Consistency is very boring to the 
child, and careful differentiation must be 
made between observe 
and mere change of wording due to disin- 
terest. For this reason I am very strict 
about the wording acceptable in a given 
situation. I feel, for example, that if three 
different wordings are acceptable and a 
fourth one is criticized, the patient can 
only be bewildered by having some incon- 
sistencies accepted and not others. I per- 
mit mo inconsistencies (change) and find 
patients soon settle down to accepting my 


actual failure to 


words and abandon their imaginative de- 
scriptions of the situation. 


A second aspect of this technique for re- 
porting on a target is the selection of suit- 
able fixation material. It must have detail 
suitable for quick, accurate description. I 
avoid lights for fixation: there is so little 
to say about them! I find patients who have 
been conditioned to say “I see the light” 
when they are not fixing on it at all. Some 
of them are reported to have eccentric fix- 
ation, but when asked to “see if the kitty 
has a bow on her neck,” they manifest 
foveal fixation very well. In the absence 
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of stable fixation, the patient cannot col- 
lect the necessary evidence. In the presence 
of stable fixation, is he reporting reliably 


on his perc eptions / 


first 


The check 
skill in distinguishing between one and 


must be made on his 
two. Many errors in orthoptic diagnosis 
are made because there has been no ade- 
quate study of the patient’s use of the 
words, especially the word “two.” Two may 
mean for him either simultaneous or con- 
secutive. The one indicates diplopia; the 


other. alternation 


There are three 


venient ways to check this. 


Con- 


The first check is to remove the possibility 


of a second (barring monocular 


image 
diplopia) and note whether the patient 
recognizes the loss: extinguish one light on 


the amblyoscope, or deftly cover one eye. 


A second check is to change the fixation 
target, replacing one to which the patient 
has a conditioned response, “ought to be 
two,’ for a new and more casual object 
Thus a patient who says the office toy-on- 


a-stick is two. admits that a pencil is one 


The third check is made by placing a red 
filter over one eye and discussing which 
If this ts 
done with a cover over each eye in turn, 


color is missing—red—or white 
the patient will often admit subsequently 
that one color ts still missing when both 
eyes are ex posed It is Important tO condi- 
tion the patient to making a negative re- 
port Thus, if che eye with the red filter ts 
covered, the patient should sometimes be 
asked, “Is red the right answer?” Of course 
it cannot be. This prepares the patient to say 
“No’ when both eyes are exposed and he ts 
unable to fix with both eyes. It is especially 
useful when the patient may or may not be 
fusing and the correct observation 


pink, 


1s invaluable to the 


of “No. tt 1s not pink 


rechnician 


By creating a is which alter- 


nation is slow and dramatic. 


Situation 
the technician 
can make the Opportunity for diplopia a 


RELIABLE 
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striking contrast which will make it easier 
for the patient co notice if if 1S present at 


all. 


For the most immature patient, a dem- 
onstration of the ditterence between one 
pencil and two pencils, or one finger and 


two fingers, is often necessary. 


If the patient sees one object consist- 
ently, the next check must be on the char- 
acter of the single image: is it fused, or ts 
the secondary image suppressed? It must 
always be borne in mind that in casual 
seeing there are no clues indicating wheth- 
er a single image is monocular or binocu- 
lar (unless there is a marked difference in 
visual acuity or uncorrected anisometropia 
or a very adult perception of loss of visual 
held in monocular fixation). To the aver- 
age patient, one with the right eye, one 
with the lefe eye, and one with both eyes 


are all alike 


th ype 1¢ 


Hence, a large part of or 


training consists in controlling 


the images so that there as a difference. 
When coaching a patient in making a 
curate reports on what he sees, the dit- 
ferences should be dramatic and of a char- 
acter to make them valuable to the tech- 
nician. Control can be most accurate on the 
amblyoscope, where size, brightness, color, 
and location of check marks have unlimited 
The red filter serves a similar 
purpose off the amblyoscope. So, for more 


Variation 


advanced patients, does the use of physi 
ological diplopia by means of various bar 
checks. The important technique ts to keep 
rhe patient S attention aft all times on what 
is lose’ or mussing. This places the psy 
chological emphasis on the lack of binocu- 
lar perception, on the errors of binocular 
Vision Th patie mt should fet bye >» rmutted 
to report on the recovery of suppressed 
areas without a report on the status of the 
| found the red” 


I lose 


other target, Le., not 


withour a report of (or still have) 


the green. Patients who report that they 


see ‘something’ are not giving an adequate 


orthoptic report on their sensory status 


Any patient who ts not amblyopic is “‘see- 
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ing. Our problem is to determine how he 
is seeing. Single vision is only one clue to 
sensory status. The character (fused or 
suppressed) of the image must be inter- 
preted. 


If the patient sees two, he must learn 
to report the location of the second image. 
This calls for reasonably mature percep- 
tion of spatial relationships, and children 
often lack the vocabulary, as well as the 
experience, to report this accurately. Not 
only are right and left confused, but “far 
apart” and “close together” are confused 
with “far away from me” and “close to 
me.’ Units of measure, such as inches, are 
not understood, It is useful to relate direc- 
tion to something in the room, such as 
“door side.” or “window side,” and distance 
to “room for one in between.” 


Most important of all is the patient's 
reliability in reporting Joss of the second 
image. The psychological implication of 
failure when something is lost is very dif- 
ficult for patients to tolerate, but this is of 
extreme value in impressing them with the 
importance of maintaining fixation with 
both eyes. 


Since the object of diplopia practice is 
tc encourage fusion of the two images, ex- 
treme care must be taken by the techni- 
cian to be sure that change from two to 
ene is associated with fusion and not sup- 
pression. For this reason it ts helpful to 
encourage “touch” and “overlap” for long 
periods of practice before perfect fusion 
is finally encouraged. Claims of fusion off 
the amblyoscope must be checked by red 
filter or physiological diplopia before they 
are acceptable. 


These techniques cover the possible ad- 
justments of fusion (the perfect image), 
suppression (the imperfect image), and 
diplopia. There is left, anomalous corre- 
spondence. This is simply a compound 
study of suppression and diplopia, with 
anomalous fusion. The patient still needs 
stable fixation to give him time to make 
observations, and coaching in how to re- 
port spatial relationships with accuracy 
and honesty about changing situations. 
The findings will be different, but the tech- 
niques for collecting evidence are basically 
the same. 


To develop reliable responses about 
sensory status, the patient must have time 
to collect evidence by maintaining stable 
fixation. He must be presented with dra- 
matic material, easy for him to evaluate. 
He must be taught how to express his per- 
ceptions by words or gestures. His state- 
ments must be checked by changing the 
situations so that new statements are nec- 
essary if he is to give a true report on the 
facts as he sees them. 

If statements contrary to facts are per- 
mitted from a patient, then treatment con- 
trary to what is necessary for him is the 
inevitable result. We are all alert to the 
error of stimulating anomalous corre- 
spondence. We must become equally alert 
to the fallacy of expecting fusion in the 
presence of monocular perception only, or 
vergence control in the absence of two 
images. To avoid fallacies in treatment, 
we must seek for reliable evidence of sen- 
sory status. Only the patient can give us 
this, and only careful coaching can de- 
velop his responses so that his information 
is prompt and accurate. 
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Apart from this development, an entirely 
new method of treating amblyopia has been 
developed in Switzerland under the guid 
ance of Bangerter. Th 
method can find it in his monograph, which 
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lescribes minutely his ingenius method 
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with stra- 
bismus amounts to a little more than 500 


Our experience convergent 
cases. In these cases, the number of females 
appears to be significantly higher than the 
number of males. When you realize that 
our Dutch population under the age ot 
fifteen consists of more boys than girls, it 
will be clear to you that in our country dis- 
figurement by strabismus occurs more of- 
ten in females than in males. Waarden- 
burg has already drawn our attention to 
this fact. The right eye squints nearly as 
often as the left one; the difference is not 
significant. Many squinters (about 50 per 
cent) report that squint also occurs among 
their relatives. However, as long as we 
don't know precisely the composition of 
the family, these data cannot exactly be 
assimilated, for not only must we use a 
well-defined nomenclature in diagnosing 
the heredity, but we must also take the 
number of members of the family and the 
number of relatives into account in a sta- 
tistical calculation. 


These statements are also applicable to 
divergent squint (72 cases). Here too, the 
number of females is significantly higher 
than that of males and there 1s no dif 
ference in frequency between the right 
and the left eye. 


Concerning refraction, a statistical anal- 


ysis of the converging squinters (322 

cases) yields the following result: 
Independent of the duration of squint I 

did not find any clear correlation between 


squint and refraction, measured under atropine 
mydriasis. Thus the degree of hypermetropia 
does not seem te be in concordance with the 
duration of squint. In fact, since hypermetropia 
decreases gradually after the fourth or fifth year 
of life, one might expect that in children with 
hypermetropia who develop squint at a very 
early age, the hypermetropia would improve 
while strabismus is being established 


In my cases | have measured the refrac- 
tion under atropine mydriasis, added one 
diopter, and determined the spherical 
equivalent of it in order to be able to make 
a comparison with the study of hyperme- 
tropia found by Brown and Slataper. 
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There appears to be a great conformity be- 
tween my values and those of Brown 
and Slataper, whereas in my figures, too, 
a gradual rise in hypermetropia appears to 
take place as the patient gets older, up to 
the fifth or sixth year. My conclusion from 
this statistical analysis is: 


It does not seem likely that the refractive 
error has much influence on the origin of con: 
vergent strabismus. This conclusion is supported 
by a similar analysis when you divide the cases 
according to isometropia and anisometropia. In 
the latter group there is strikingly little differ- 
ence hetween the refractions of the 
fixing eye and the squinting eye, namely, about 
1) 60 diopters 


average 


Therefore, In looking tor the cause of 
convergent strabismus we may no longer 
consider the influence of the refraction 
only, certainly not in the unproved cases 
of accommodative squint. In view of this 
analysis | am almost convinced that re- 
fraction does not play a preponderant part 
in all cases of nonaccommodative squint. 
In my opinion, accommodative strabismus 
is characterized by a manifest hyperme- 
tropia of more than two diopters and a lack 
of anisometropia. 


It is no news to you that in cases of con’ 
vergent strabismus the amblyopia is more 
severe with early onset of squint. Nor is 
it news to you that only a few instances 
of severe amblyopia are found in cases of 
divergent strabismus. It is a new and sur- 
prising discovery, however, that statisti 
cal analysis of the results of the treatment 
of amblyopia would indicate that better 
success 1s finally achieved when amblyopia 
is greater at the beginning of treatment 
(of course we must exclude the cases ot 
eccentric fixation). 


It is my habit to divide cases of squint 
into the following groups (of course these 
groups have their subdivisions) : 


1. Strabismus Convergens 


1. With normal junction (corre- 
spondence) 

2. With abnormal junction 

3. With eccentric fixation 
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Il. Strabismus Divergens 
|. With normal junction 


> 


2. With abnormal junction 
Il. Strabismus Accommodativus 
IV. Heterophoria 
V. Amblyopia 

I place in the group of abnormal jun 
tion all cases with subjective angle and 
with a regional suppression combined with 























TRAINING 4/7 


| should lke to illustrate by means of 
vraphs the distribution of 433 cases of con 
verging squint and 36 cases of diverging 
squint according to age at onset of strabis 


Mis, 


The abscissa in figure | is arithmetical 
Many authorities make the objection that 
this division does not give the biological 


meaning of the different years of life. In 
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compiled data regarding the height, weight. 
and width of the chest according to Schle 
singer, and I have calculated the average 
of this bundle of Then | 


straightened out averave lin 


CUTVes have 
this and 
adapted to it the division of the abscissa 
Based on this new “biological” abscissa | 
find that there is no real change in the 
form of the curve of frequency (fig. 2) 
This curve suggests that there may be an 
increase in the number of converging 
squinters during the third year of life. In 
order to test this, the material may be 


worked out in a so-called cumulative way: 
J Al solute ly 


crease ot each 


indicating the numerical in- 


(fig. 4) 
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percentayes 


indicating the 
It is surprising that a straight line 

which with the so-called 
‘normal distribution” (fig. 4). For comparison, 
the values found by Keiner are 
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An analysis of Keiner’s figures indicates that 
guint most frequently starts during the first 
yea! ot life 


vary. 


It is not yet clear why our figures 


| wish to present an analysis of 452 
cases of converging squint, divided into the 
three above By 
analysis it can be demonstrated in a statist1- 


that the top 


groups mentioned this 


cal way of the frequency 
urve ot converging stral ISMUS with normal 
correspondence (3 years and 2 months) 
differs significantly from that of converging 
strabismus with abnormal correspondence 
(1 year and 2 months) - the top of eccentric 
fixation is found to be at eight months of 
ive (hg >) 
that 
vreater as the onset of the squint is earlier, 


This analysis indicates to me 


the deviation of binocular vision 1s 
for the best the rapeutic successes are scored 


in cases of strabismus with normal jun 


tion, and the worst in cases of strabismus 
with eccentric fixation 
This leads to thy disk USSION Ol the thy ra 


peut results. 

From 750 cases of strabismus seen du 
ing five years, 25 cases were selected in 
which the best possil le conditions existed 
for the development of normal binocular 
A cure resulted 
in 15 cases, of which 5 wer 


vision without orthoptics 
treated sur 
gically and 10 were not. The occurrence 
of “spontaneously” cured cases of strabis- 
mus, even when one takes into account un 
theretore be esti- 


recognized cases. must 


mated as very infrequent 


The results of treatment with orthoptics 
in 137 cases of strabismus are pres nted in} 


table [. 


I believe that the ophthalmologist should 
treat strabismus in the following way: 
fixation 
and abnormal correspondence must be pre- 
vented at any cost, that is, all strabismus 
must be treated as early as possible with 


The appearance of an eccentric 


complete occlusion, whether the occlusion 
be alternating or not, if we are to obtain 
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Our minimum goal Or rove al hxation Th shy uld by cmnitiniue d until (|) thy hild Al} 
prescription for glasses must be determin d see equally well with each eye and (2) the 
y tests under atropine mydriasis, and hild is old enough to be trained binocu 
such glasses must be worn constantly. If larly. It is recommended that this binocular 
thi nxation is not tov al or can bx mack tramniny be def: rr d until the sixth year ol 
to become foveal, the best treatment is oc- life, because binocular exercises wall often 


VOT) Theor 
is old enough to be treated in the way indi- important, to an attitude acquired only at 
ated by Bangerter. All these treatments school. In my opinion, surg: 


clus mn ol thy squinting eye until the child have tw app al to pualitn and 


al rdiu tment 
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TABLE | 


STRABISMUS TREATED WITH ORTHOPTICS* 





CURES WITH 
(VIAL N@ POSTOPERATIVI 


fot CASI CR IHMOPRTICS 


CURES WII 
PREOPERATIVI 
AND POSTOPERA 
Live ORTHOPTI 


(URES WIth 
COR THOPT It (VIAL NO VPiRCET NIAC? 


DIAGNOST* ONLY 





Strabismus convergens 
with normal correspondence i 


Strabismus Convergens 
with abnormal correspondence f 


Strabismus conve rmens 
accommodativus “ 0 


Strabismus divergens 2 0 


All cases 





*(ases with heterophoria and amblyopia are not included. 


completed le iy betore binocular CXCTCISeS 
can be started is entirely superfluous. Un- 
like Keiner, | have Seen no complete Sp mita- 
neous recovery from any form of strabis- 
mus before the patient is six years old, ex 


cept for SOme Cass ot the purely ACCOMMO 
No doubt, the 


mentioned here and applied consequently 


dative type line of action 
will he the cause of a conside rable Micredse 
In} the percentaye of recoveries, provided d 
number of psychologic and pedagogic fac 
tors are taken into account. 


These considerations | should like to pre 
sent to you now. I suppose that all of us 
often have had cases in which by training, 
whether or not combined with surgical pro 
cedures, we bring the eyes of our patients 
into an ideal state, at least in ou Opinion, 
to begin to see in a real binocular way 
After a short time the optic axes have be- 
come almost parailel, and we have created 
a proper fusional-amplitude and even a be- 
ginning of stereopsis. All binocular feats 
are performed without any mistake. How- 
ever, after the patient has left our office 
his eyes are again convergent or divergent, 
because, a8 we say, one eye 1s suppressed. 
Apparently, we don't succeed in curing 
these patients. One might say that there 
exists something like a “horror uniplopia.” 
On the other hand, we have all had a num- 
ber of children who experienced an un 


expected improvement. —even good results 


when we have continued the training 


long enough. 


But what part does the skill of the or- 
thoptic technician play in the training, and 
what part do the surroundings where the 
training takes place play? What part does 
the social world of the child play? Are the 
results influenced, for example, by the per- 
sonal relation between the orthoptic tech- 
nician and the patient? None of these ques- 
tions has been answered, and | am con- 
vinced that up to now we have not tried 
hard enough tO answel them 


Ww. 


the building up of a spatial world as an 


are too much inclined to consider 
intellectual process of learning resulting 
only trom optical stimuli. Because of this 
mclined to tsolate bin- 


ocular vision and even to ascribe to it an 


attitude We are 


absolute function, the only one by which 
the spatial world would be built up. I am 
convinced that this way of thinking is in- 
consistent with the history of the develop- 
ment of the child’s perception of space. It 
is true that the “organon visus” ts initially 
incomplete as a monocular organ, where 
fore we must further assume that the two 
But he 
who thinks that the building up of the 
world of space is due only to optical stim- 
uli is mistaken. The new-born child lives 


eyes have no junction at birth 
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in a world which 1s a perceptive unity with 


out differentiations. There 1s not as vet a 
distinction between stimuli of optic, 


til ular. kinestheti 


VCs 
(jrad 


differentia 


or tactile kinds 


ually. in the course of years, 
tion of appreciation and order comes into 
being, but this differentiation never reaches 
the absolute phase. The visual perception 
of space 1s never an isolated thing, outside 
the person, not even with grown-ups; It 1s 
always part of the total sensory perception 
This consideration LIT) lies d SCTIOUS objec 

tion to our modern orthoptic techniqu 

As | have already pointed out, in our pra 

tice of orthopti treatment we have 180 
lated the binocular vision trom the inte 
gral, complex perceptive unity of the child, 
and as reasoning grown-ups we have 
brought it into line with our view and our 
appreciation. From this “technical” point 
of view we have designed orthoptic train 
ing; and now we are surprised at our in 
ethcient and inadequate results 


that Wwe do 


I believe 
dithcult 
orthoptic training is for children and just 
how little this therapy is adapted to the 
child's 


apprec lation 


not realize just how 


world of interest and emotional 


It scems to mit that We are dodging the 


ISSUCS presented here Why were Wwe not 


SUCCE stul It) (othe AS 


in which the prog 
nosis seemed to be tavorable, and why did 
we have success sometimes in another case 
in which the prognosis seemed to be les 
favorable’ | 


these and simular questions. Neither have 


cant give you an answer to 
| heard or read them anywhere. And yet, 
will 
will 
have to dig deep into the essence of bino 
What is the meaning of the 
frontal position of our eyes? Physiolog 


if we want to improve our therapy, wi 
have to face these problems, and wi 


ular VISION 


ically, it provides the possibility of building 
up a binocular visual field with such quali 
ties as simultaneous perception, fusion, and 
but the psychological, 
it? What 1s the 
meaning of the fact that man walks up- 
right and can look others full in the face? 
What does it mean when a person begins 


stereopsis what 1s 


the existential. aspect (>T 
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to squint and can no longer “meet” visually 


his tellowman? 


With an understanding of the develop 
from 4 
that it 
whether it 


ment of binocular Vision, We Dds 


physiological point of view, assume 

hild 
two eyes 
1tS« lf. 


( hild See with TWO ¢ Yes Insts ad or one 


does not matter to the 
Dher 1S 
makes th 
Have 


You evel he ard a child by MSUINY, | Ld) al 


VOWS uy USI che of 


nw stimulus which, if} 


ready see with two eyes ? A positive ap 
sul tle ditt rentlda- 
tions of binocular vision probably 1s ac 


preciation of the most 


whi hy 
Bet Te 
hild 


and 


quired during the age perod in 
rarel\ 
that time the spatial interest of th 


is directed 


strabismus only (XCUTS 


only to his own body 


its immediate surroundinys and 1s strongly 


influenced by its vital meeds; it 1s during 
this }* riod th) it my ’ st ()] 


What 1s the nx 


be possible that in th 


juint begin 
of this tact’? Could it 
hild who has started 
a disturbed d 

velopment of the emotional relation 


tt) Ti’ 


to squint there 1s initially 
and 
squint CYINS dS 4 It sult of this disturbance 
that owing to this, people and circum 
looked full in the tace? 


= a that VrOWH Ups I all Te aL rmal 


Stances Cannot hy 
For We 
tate ()t 


mind act according to particulas 


patterns at behavior. lt) whi hy thr y revert 
netic level 


short Circuit a 


Phese reaction 
tions Ir) otha 
talliny back t 


I vel Way Fe ult Iga Dba 


to an earlier 

ine he 
} 

realm of binocular vision. 

ee earliet veneth 

nocular vision 
Is it not | i} le that thi 


primary dA list 


of many cases of strabismus 1s a disturbed 
relationship to the environment, a distur! 
ance partially or completely stopping the 
di velopment of the differentiation of the 
world of perception and preventing the ex- 
istential experience of looking 
full in the face? I mention these 
on the prol lem of the 


not only ti 


the world 
reflections 
Origin of squint, 


r their scientific value but also 


for the possil le significance 


tic traininy. Besides 


in orthop- 
what I have suggested 
as ophthalmological desiderata in our or- 
thoptic treatment, I believe that orthopti 








« 


training will have to be only one part of 
the therapy aiming at the re-education of 
the entire sensory perception, moreover, 
we shall have to be guided and instructed 
by psychologic analyses and advice, and 
we must encourage the parents to partici- 
pate in the therapeuts process This means 
that, in every case, we shall have to inte- 
grate our orthoptic training with physical 
and psy hological therapy, so that the bin 
ocular observations are integrated into the 
child's normal and complete perception of 
the world. No doubt we shall need the 
help of child psychologists and sometimes 
psychiatrists 


1 have already made a modest start in 
this respect. From my patients with stra’ 
bismus, I have selected an equal number of 
boys and girls for examination by a psy 
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chologist. As time goes on. | shall report 
the results. 


The plan which I have outlined as an 
ideal-—an ideal, however, which can surely 


be realized--will be very expensive. But 
Is any COSt too great for the relief of the 
suffering Of so many of our children, es- 
pecially when we realize that the malad- 
justed children of our day may be a prob- 
lem of tomorrow? Therefore, I want to 
make an appeal to you. America has been 
forced to assume a preponderant position in 
the world and has shown in many instances 
that it knows what it means to accept this 
responsibility. | am asking you most ur- 
gently now to give your full attention to 
the progress of scientific research in the 
held of orthopti training in the direction 
which I have tried to indicate roughly. 








PRACTICAL ASPECTS OF TEMPORAL AND NASAL OCCLUSION 
IN TREATMENT OF STRABISMUS 





ANITA J. STELZER 
ST. LOUIS, MISSOURI 
IN the American Orthoptic Journal, the entire temporal area of the frame 


1953, Angela Swenson introduced to us a 


} 


should be COVE red with a COOTh shaped ih 


method of partial occlusion of the deviat luder ¢t exclude all light trom that dt: 
ing eye which I believe already has proved rection. By removing, or blocking, th 
itself very valuabl Im tea hing binocular wourcs OF irritation, the macula ilerted 
use to strabismk ind stimulated to tunction ayvain W hen 
fixation and vision have recovered enough 
You may recall that t mpor il occlusion that binocular worl Wn lone on 
of the deviating ey vas initially used on the ambly Op omplet lusion 
eccentric Tixators o1 di pli aml lye pic pa oun 
tient Since most ntrically ftixating 
and imbl yop: i! nvergent devia W hil I) temps 
tors, the parallel rays of light fall nasall min this capacit on tall 
to th Mia ula il) i th | 1 r | ip] | Alt ip] irent that Mm ! 
over the temporal half of ¢ lens. On uring mn the fusion deran nt. th 
an experience supp! nh ca l by such ireas Ol ipp! mn, measut mth 
extraneous glare by artifically producin troposcope, were found to dees vith 
diplopia and then shining a bright light temporal lusion and mere iain 
such as a flashlight, into the deviating ey when complete occlusion was used. Sines 
One can be aware of the disappearance ot tll fusion difficult (abnormal retinal 
one of the images, perhaps not constantly orrespondence) are basically due to suy 
but intermittently. Similarly, with a con pression Of various intensities thi han 
stant deviation in which ther Is liplopia, Crh to) indicat that the initial te] 
onsciously or not, the parallel rays of light toward breaking down this suppression 
fall beside the macula of the nonfixing had been taken. Again Suppression Is 4 
’ ind appal nth Lu nouvh disturt phenomenon of binocular vision and not 
AD to mtertel vith th function of pres rit when Con} u CX pr ed ile at 
the macula. so that it uppr sed. Th therefore, it difficult to understond hov 
ck pth « r intensity { thy suppression at omplet () clusion if) eradicats suppres 
pends On Various letermining factors ii I sion and abnormal! retinal correspondence 
as the ave at onset and retractive errors Complet occlusion 1s certainly indicated 
ror final treatment when amblyopia IS pres 
If the vision has deteriorated so that nt. With temporal occlusion, the wrongly 
fixation Is eccentric, Or very poor, the pa stimulated area of the retina 1s covered 
tient is much hay pier t begin. occlusion and the dormant macula 1s given an 


in this | distressiny manner. which ex 


Oy 


portunity to live and work. The moment 


cludes only the disturbing rays of light th patient has a conscious awareness 
from the deviated macula. This 1s done by of diplopia, the higher nerve centers 
covering the lens just over the pupillary will try to do something about coord: 
reflex. If the visual acuity is very low, nation and fusion when given an oppor 
tunity Alternating esotropes have al 
Re acl at the 1} rice nt A ) Meet lik yt the American Ways heen a prot lem tor ort he yptists how 
A« it . oO (rt ' | if September 20, ; ' 
1934, New York City, N. ¥ ever, we have had a number of them who 
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responded favorably to this type of oc- 


clusion. 


Miss Swenson had limited her use of 
half-lens occlusion entirely to temporal oc- 
clusion. We had a number of highly di- 
vergent squinters. Two of these patients 
showed deviations as high as 40 prism 
diopters of exotropia and had no concep: 
tion of binocular skills; therefore they had 
very poor interpretation of correct diplopia. 
I then dared to use nasal lens occlusion 
While the task seemed hopeless for A 
time, these two patients developed fusion 
in less than three months; and once fusion 
was established, fusional amplitudes were 
easily developed. | do not mean to imply 
that surgery is eliminated by nasal lens 
occlusion, but fusion is much stronger, 
fusional amplitudes develop faster, and, last 
but not least, recurrence of the difficulty 
is less frequent. | feel very strongly that 
children with exotropia and divergence ex 
from nasal lens occlu- 
sion, not only as an immediate result but 
particularly over a period of years. Con- 
vergence insufficiencies usually present lit- 
tle difficulty. The time for such occlusion 
varies with the deviation and with the in 
dividual’s efforts. For some of these pa 
tients we used occlusion for only four 
weeks, and rarely did we extend the time 
longer than eight weeks. Regardless of the 
actual deviation, when suppression has been 
eradicated completely the patient can learn 
to maintain fusion beyond his position of 
rest and will have a normal range of con 
vergence. If, then, he cannot maintain 
parallelism without help, there is no need 


CCSSCS will henefit 


to fear overcorrection by surgery. 


Finally, we found that suppression 1s a 
problem also in the vertical deviations. 
Vertical deviations which are too large to 
be corrected by prisms have been stabilized 
by the use of occlusion on the lower half 
of the lens when the dominant eye is lower. 
The occlusion cannot be applied to cover 
the pupillary reflex, since that would com- 
pletely occlude that eye in the reading 
position. Only a portion of the lens is oc- 
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cluded, which gives the desired protection 
in the reading field. Vertical occlusion 
may be used in conjunction with temporal 
occlusion so that only one-fourth of the 
The vertical devi- 
ation becomes stabilized and, usually, re- 
duced so that a 


lens is clear for vision 


correction can be 
used if the patient has not learned to con: 
trol it without such help 


prism 


While each patient has his peculiar prob- 
lems and makes adjustments according to 
his own abilities, we have found many 
children with visual acuity of 20/50 who 
respond well to temporal occlusion and 
binocular therapy without the need for 
complete occlusion 


Supplementary home exercises are a most 
valuable adjunct to temporal occlusion. 
Even when visual acuity is very poor, or 
when no fusion is present, fixation and lo 
calization carried out 
With the red kodaloid over the dominant 
eye, the child, while watching television ot 
a lamp, can (1) find the red screen, then 
the white screen. alternately and (2) learn 
to localize properly the two colors in space 
Stressing particular interest in the whit 
image stimulates both vision and the macula 
for binocular use (fusion) 


CXCTCISCS Can he 


A parent frequently complains that the 
eyes seem turned more or that the good 
eye now turns in. The child turns his head 
so as to use the half-occluded eye for 
casual fixation, which produces this appear 
ance. As orthoptists, we find this a most 
valuable sign, since we have accomplished 
the goal of converting the deviating eye 
to a useful eye. 


When patients have not been given a 
refractive correcti m, we have obtained In 
expensive, but properly fitting, frames 
from the optician to use in partial occlu 


sion. This is necessary most frequently for 
cases of exotropia when the refractive error 
is slightly hypermetropic. A base of clear 
scotch tape is applied to the frame and 
then covered with opaque masking tape. 





OCCLUSION IN 


The size or width of the occlusion is 
measured by having the child fixate on a 
fixation light, at which time the reflex of 
the deviating eye is noted and marked in 
some manner until the masking tape can 
be measured and applied to just cover this 
reflex 
reflex should be marked while the patient 
fixates a distant object. 


In cases of divergence CACCSS, the 


It is that this occlusion be 


worn constantly to derive proper benefit. 


important 


It should be continued until fusion 1s stable 
and some fusional amplitude has developed. 
if surgery is indicated but cannot be done 
immediately, it is best to continue occlu- 
sion, since the old habits may be resumed. 


W. R age © 

Deep Amblyopia 

O.D. 10/77: Rx 

O.S. 20/20; Rx: 4+-2.50 

Temporal occlusion begun on O.D. 
One 


? 


month, 4 sessions Vision O.D.. 


20, 100 { complet Onc lusion ) 
Plus 2 O.1). 
20/50 on full line, 20/40 single let 


months. sessions: Vision 


ters. stable fusion. 
| month: Still has some esotropia and 
vertical deviation to correct hef re do 


ing fusion homework. 


S. H., age 4, Rx: O.D. +-1.00 
Rx: O.S. +1.25 


Esotropia, Equal Visual Acuity ( Emotion- 


al) 
With glasses 
Cover Test: distance, E-ET GOA; near, 
E-EkT 70 
Temporal occlusion, ().D. 
Four sessions: Fusion stable 
Plus 


Plus 12 sessions: Good amplitude off ma- 


sessions: Fused at near off machine 


chine with filter 
Temporal occlusion continued 9 months 
because of instability when new prob- 


lems arose 


Results good after one year 


STRABISMUS 


L. G.. age ) 

iE xotropia 

Vision, O.D.. 20/80: Rx 
Vision, OS... 20/80: Rx 


Cover Test: distance. 32 


1.50 
1.50 
exotropia; near, 
5/ CX ropla 
Superimposed unstably; much blinking and 
Constant 
Nasal oc 


pr riod 


frowning 


lusion: 15 sessions over 3 month 


Two months: Aware of diplopia at home. 


fused well at objective, converged to 


lt) hase out 


Ott training 8 months, continued nasal 


occlusion 
OD. 20/20 
OS.. 20/20 


Vision. 
Vision. 


Cover Test distance. 2] exophoria; 


near. 12 exophoria 


Loose Prisms distance I8/ base out: 


near, 40/\ base out 
No frowning except while working; gen- 
erally much happier; training resumed 


to deve lop better fusional amplitude 


%.. aye 4; No Rx, O.D 
Ekxotropia; Original Esotropia 


November 1952, Recession of left medial 
rectus and resection of left lateral re 


dominant 


tus 
December 1953 
Vision, O.D., 20/40 
Vision. O'S. 20/40 


Cover Test: distance, 18/\ exotropia; near, 


25 r xotropia 
Troposcope: 20/\ exotropia, obj.; much 
suppression, O.S 


Nasal occlusion, O.S 


kight months, 16 sessions (every two 


Holds eyes quite straight 
distance, I8/\ 
in; near, SOA 
base in 


weeks): 


Loose prisms base out, 
18 Z\ 


18 / 


hase hase out, 


| roposcope: ¢ onverged 60/\ base out. 


Occlusion off indoors only if he keeps his 


eyes straight. 
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G. R., age 7, Rx 
Vertical Deviation 


Mork 


Visual acuity equal for both eyes. 


Distance. st) lett hypertroy Id, TiC AT a4 


left hypertroy a, 4 exotropla 
Vertical and nasal occlusion begun first 
Visit. 


Two months later gave prism correction 
O.D.. 6 a. Te bas 


down 


base up; 


Nasal occlusion 

Plus nie month. ruse d hy rie work 

Total 10 months, 16 sessions 

Loose prisms: Without filter, distance 26 
base out, 6 base in; near, 40 has 
out, 7/\ base in. With filter, distance, 
16/\ base out: near 30/ 

Vertical deviation interfere 


hase out 
on high con 
vergence 


St MMARY 
A. Partial Occlusion in Suppression Am- 
blyopia and Eccentric Fixation 
|. Very helpful for patient with ec- 
centric fixation, since he has much 
difficulty, even out of school, with 
complete occlusion 
Eases the patient into therapy and 
occlusion without emotional trauma 
3. Prepares a state of readiness and 
acceptance for complete occlusion 
if and 


when indi ated 


i. Helps to eliminate suppression by 


eliminating active stimulation of 


noncorresponding retinal areas 


). Facilitates promotion of binocular 


activity aS soon as vision permits 


8. kiimination of Suppression 


|. Necessary in treatment of 
a. Small 


(ropias 


deviations and borderline 
b. Suppression at objective angle 
©. Abnormal! retinal corre spondence 


Obtained by 


a. Partial occlusion, by interrupting 
the stimuls tO the noncorrespond 
ing areas of the deviating eye, 


thus permitting and encouraging 


the macula to become active 


b Partial. occ|usion together with 
binocular exercises at the casual 
level 
Arousing normal diplopia re- 


SpOnses at the casual le vel 


». As a valuable adjunct to preopera 


tive training 


‘True, complete occlusion cannot he dis- 
carded It does not break down binocular 
suppression already there, it can only pre- 


vent more 


APCS. 


We must rectify the past dam- 





OUR EXPERIENCE IN ESTABLISHING ORTHOPTIC TRAINING 
IN BRAZIL 


MOACYR E. ALVARO, M.D. 


SAQ) PAI 


LO, BRAZII 


INVITATION 


WHEN I was asked to appear on the 
program of this gathering, I decided to 
talk about the establishment of orthoptic 
training in Brazil. One reason for this de- 
cision was the advantage of comparing 
notes on the problem of establishing or- 
panized orthoptic training in countries as 
different as the United States and Brazil, 
nd another Was that our experience may 


by Of he I} > tO mal l\ LroOu ps in the Wi tld 


Wilc | SOTICT ©) mina lemselves con 
fronted with a similar problem 
When we consider the large number 


of ophthalmologists in the world today 
who are giving their services to hundreds 
of millions of human beings and who do 
not as yet have adequate facilities to treat 


their strabismus patients, if hecomes ob- 


| ; 
Vious that we should prive Chnicse mien the 


results of Our experience in trying to es- 
tablish, in an organized way, a method of 
treatment 


we is essential. so that 


all know 
they may be encouraged in trying to do the 


same thing 


In the first place, it is mecessary that all 


people concerned in each COMMUNITY 
should understand the prevailing ideas ot 
the treatment of strabismus. If such edu- 


cation is not undertaken, the establishment 
of training facilities will be of little use, 
and trained personnel will have no field 


which 


S| 


If} tO Operate 


are the 


W ho people who should be 


made aware of the problem? 


Of course the ophthalmologists should 


considered first 


he | remember how after 


Read at the Thirteenth Annual Meeti: of the 
Amer {atl \« ociatior OT (irthoptic Dechr cians, Sep 
temibe 1, 1954, New York, N. Y 


returning trom the XLV International Con- 
Madrid, 
with the new approach towards the treat- 
tO talk 


who trowned on 


gress in enthusiastically imbued 


ment of squint, | found it difticuls 


; | 
tO my senio;r Colle APUCS, 


these “new tanvled” methods which were 
talked abour. Some proselytism had to be 
made. Sor of thy oldey ict) had fi) be 


cajoled and humored into talking the Salil 


language Paper artes papel had [t) hye read 


hefore the ditterent op 


phthalmological so 
CTICS StTCS 


1le 


sing the importance of the new 


Ay 


lalks 


bran rye . 


fd) Of 


Of? 


WCT' 


doctors in other 


groups 
1) 


Mca ic ie especially pediatri 
for 


fo ¢ X pect pare nts to accept 


’ ‘ , 
(Lats ASQ) TeECCSSATY LWoO TCASONS 


lirst, if we were 
3) 
them, it was essential to have the backing 


of 


second. our own colleagues were becoming 


methods treatment entirely forcign to 


the family’s or the children’s doctors: 


interested in the “new” ideas, he aring of 


Cherm through (ne prapevine and through 
their cronies, the pediatricians or general 
practitioners who asked them abour these 
methods of treatment. I recall having SCV 
eral colleagues some my seniors, accost me 
and ask where one could procure am almn- 
blyoscope because they had been pestered 
by pediatricians who insisted on having 


their litcle patients tre ated by these modern 


Irie thods 


The third group to be approached were 
those directly responsible for the child’s 
education. This included school teachers, 
the Parent-Teacher groups and, above all, 
the medical inspectors in the schools. The 
subject, of course, lends itself to a dramatic 
approach which should not be neglected. 
Anyone will easily understand that a cross- 
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eyed child has an inferiority complex, and 
consequently something should be done to 
correct this disfiguring defect. 


It is difficult, however, to make the par- 
ents understand that orthoptic training is 
intended not only to correct the physical 
appearance but, chiefly, to establish simul- 
taneous binocular vision, with all its ad- 
vantages. 


To help people, in general, understand 
this, we found the simple demonstration 
of binocular vision being essential to depth 
perception very effective. Many of us gave 
talks before different groups where we 
asked for two persons at a time out of the 
audience. One held a_ pencil, vertically, 
point down. The one being tested held 
another vertical pencil, underneath, point 
up. He was told to touch the pencil points, 
first with both his eyes open and afterward 
with one eye closed. 


A similar experiment was exhibited for 
the Sao Paulo Medical Association, during 
the housewarming of its modern premises. 
Among the exhibits of the ophthalmologi- 
cal section was a table on which was at- 
tached a head rest with an eye occluder. 
Beyond, a pin was firmly stuck in the mid- 
dle of the table and another pin was at- 
tached to a loose chain. Printed instruc- 
tions of the test of rouching the pin points 
were provided; the test was also explained 
by an assistant. People, by the thousands, 
streamed through the exhibition halls dur- 
ing the days for public visits, and that was 
the most popular exhibition because there 
was a large picture of a cross-eyed child 
and the caption, “Do you know what it 
means to be cross-eyed?” 


By 1937, the ophthalmologists in Brazil 
were aware that there was something new 
in the treatment of strabismus, other than 
giving the patient glasses and eventually 
operating. It was then decided that the 
official subject for the next Brazilian Con- 
gress of Ophthalmology, to be held in 
1939, should be strabismus, dealing with 
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ctiology, medical treatment, and surgical 
treatment. This happened because the pa- 
tients themselves were learning about the 
new methods. Several of my colleagues told 
me that many of the parents of their 
squinting children had asked if they didn’t 
think it advisable to occlude one of the pa- 
tient’s eyes, since they had heard that the 
daughter of Smith or Brown had had that 
done to her and was now much better. 


In 1939, the formal papers on strabis- 
mus were presented and the tide turned. 
Officially, at least, ic became obvious that 
there was another treatment than just 
glasses and tenotomies. Of course there 
were still many diehards. I remember that 
one of the men who was to give a report 
on the new treatment was cautioned by an 
older friend that it was too revolutionary 
to be read. He read the report, nevertheless, 
following it with the challenging words, 
“These are the ideas now accepted in the 
world today according to . ‘and then 
names of 
prominent, internationally known authors 
in favor of the new method. 


the whole Impressive list of 


Gradually, more and more Brazilian doc- 
tors became interested in the possibilities 
of establishing facilities for orthoptic 
training in order that their patients could 
be adequately treated with modern instru- 
ments by properly trained technicians. 


Ir was obvious to most of us that to 
have orthoptic training succeed, we should 
have technicians, not doctors, do the ac- 
tual training. The doctor's too precious 
time would make the cost of the treatment 
prohibitive to most people. Some doctors, 
however, were doing it themselves though 
in a rather amateurish way, since they had 
not the proper training although they 
sometimes had a sound theoretical knowl- 
edge of the subject. And, of course, those 
doctors opposed the idea of having tech- 
nicians, because they thought the training 
they were given was sufficient. Others were 
opposed to having technicians on the gen- 
eral principle that only persons with a doc- 


ORTHOPTK 


tors degree should be in charge of any 
form of treatment, in spite of the general 
practice in the offices of most doctors of 
delegating many forms of treatment to 
nurses and other technicians. 


The war years, from 1939 to 1945, pro- 
hibited the establishment of orthoptic 
training, as such, in our country. On fre- 
quent visits to the United States during 
those years, I tried repeatedly to get a qual- 
ified technician who would come to Brazil 
and train a group of our girls who were 
already interested. At that time, however, 
the number of technicians in the United 
it was difficult to 
find anyone willing to go. 


Srates was limited and 


Former experience had taught us that 
it Was wiser to get a teacher to come to us 
than to send one or two of our qualified 
girls to learn here and return to Brazil to 
teach. One out of five of such girls sent 
here to study has returned only to marry 
and then give up her career. Another ever 
present risk is that a girl will decide to 
stay in this country. 


Finally, we had the good fortune of hav- 
ing Sir Stewart Duke-Elder appoint a very 
well qualified technician to come to Brazil 
for a period of nine months. 


Now the technician was available and 
several girls were interested, but that was 
not all. Who was going to finance the pro- 
ject? If only one group did it, and that 
would not be difficult to implement, the 
project would be partially doomed because 
other groups would naturally oppose. The 
project had to be backed by all groups 
concerned. Finally all the groups agreed 
to help in the financing. Actually, the ex- 
penses were largely covered by the tuition 
fees of the six students, some paid from 
their own pockets, others arranged for by 
the clinics who wanted an orthoptist’s fu- 
ture services. 


Of course, the group of students had 
been previously screened. They were re- 


TRAINING 
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quired to have a college education or the 
equivalent and to understand the English 
lunguage. 


The first course was a success. and im- 


mediately after its completion, all the 
graduates went to work in different clinics. 
Miss British teacher, had 


brought with her a double set of instru- 


Mayou, the 


ments. Consequently, a few days after her 
arrival, in August 1947, it was possible 
not only to begin teaching but also to 
start the first orthoptic training clinic, 
which was established at the Ophthalmolo- 
gical Center of the Paulista School of Med- 
icine in Sao Paulo. 


Since then four other annual courses 


been established: actually, they last 
around eighteen months. The schedule for 
the first nine months includes theoretical 


have 


study with the practical advantage of doing 
the regular work of a technician under su 
pervision. The last nine months of train- 
ing are spenc in different orthoptic train 


ing clinics 


As a result, there are now properly 


trained technicians in Brazil. Several peo 


ple have come from the neighboring re 
publics to take refresher courses, but, to 
my knowledge, there is no other place in 
South America where proper and organ 


ized courses for training in orthoptics exist. 
The 


remained the same. Candidates must show 


requirements for admission have 


evidence of proper basic knowledge in 
medicine, in optics, in ophthalmology tin 
general and in motility in particular. This 
is done by oral examinations, the examin- 
ers being ophthalmologists on the staff of 
the Paulista Schoo! of Medicine 


are also examined on their proficiency in 


Candidates 


understanding English, since textbooks 


are, so far, only available in English 


There is, of course, no question about 
the excellent results of having orthoptic 
training introduced into Brazil. The fig- 
ures showing the results with and without 


orthoptic training speak for themselves. 
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Another fact, the importance of which 
should not be neglected, is that more and 
more people now know that exercises” 
might help them, and, consequently, de- 
mand them. This is accessory to making 
even the diehards realize they must provide 


orthoptic training or else. 


lJnfortunately, of course, unethical doc- 
tors will take advantage of the program 
and prescribe orthoptic exercises when 
there is no indication whatsoever for that 
kind of treatment. This is not only bad in 
irself but, in the end, it will have a de- 
moralizing effect on the value of the treat- 
ment. 


In Sao Paulo, I know of only one doctor 
who does orthoptic training without the 
aid of a technician. In Rio, the situation 
is quite different: several doctors handle 
their patients for orthoptic training per- 
sonally. 


ALVARO 


Some technicians have created difficul- 
ties by wanting to establish themselves in- 
dependently, which, of course, is against 
federal law in our country. They have also 
made efforts to change the legislation. We 
are Coping with this by indoctrinating the 
students, during the course, with the idea 
that the ethical standing of a technician 
requires that she work always under the 
supervision of a qualified ophthalmologist. 
In the future we are going to require that 
they take an oath, upon graduation, that 
they will not do otherwise. 

Technicians are in great demand. More 
and more ophthalmologists are seeking 
their services. In the near future, more or- 
thoptic courses will have to be established 
in other parts of Brazil and in the neigh- 
boring republics. We feel that it is high 
time for the American Orthoptic Council 
to become Pan-American, so that the fu- 


ture development of orthoptic training in 


the Americas may be guided in the right 
direction. 








COMPARATIVE STUDY 


OF 


AMBLYOPIC TREATMENT 


|. FRANCOoIs, M.D 
M. JAMEs, 1D).B.O 
GHENT, BI 


BY IN 


} 


THE incidence otf thi 


general population is very high; Downing 


amblyopia 11) 


(1945) found 1920 cases among 60,000 
selectees ror thi U.S Army 

In childhood. amblyoy ha is often the Tea 
son for the inability of even intelligent 


ch «1. 


hat 


children to succeed in and im Some 


CSP. ally those asso d with my 


\ a ™~ ™ 


Opla or extreme astigmatism. reading dith 


} 


culties may be traced directly to this con 
dition. In the field of sport, these children 
are again handicapped owing to their im 
perfect ability to judge distances correct 


ly, and being discouraged by their lack of 


SUCCESS, they tend ti) shun all forms ol! 
sport, with resultant ill effects on them 
general health 

In the child of school-leaving ays thi 
effects ot ambloypia ire again telt. It 1s 
at this ave that a decision must be made 
as to which career will be followed, a di 
cision of fat reaching Importance: Affect 
ing as it does the child's whole tuture hf 
Many cdFeers al thi days Opell only 


ti those with perfect | mocular VISION The 


Army, the Navy, the Merchant Marin 
the Air Force and civil aviation, and many 
employs rs in State and imdusti y, espes rally 
in concerns where pension schemes oper 
ate, are becoming increasingly strict con 
cerning the visual requirements of cand 
dates 

In adult lite this condition may also b 


the cause Of mu h mcony PhicTice In CdsSts 
in which the vision of the good eye ts af 
tected by accident OT disk ase, Wave carn 
hy trie (oy j j { i the | ersit 
Cyhent. Directo } }. Fran M.D 

Read at tl | ent ‘ Meet i ¢ Ar 

i Associatiors (Orthopt I i eptembe: 

] } New Y . y 


[A 
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LGit M 


be 


the resulting visual impairment. To a lesser 


iy’ ipacily Hay vreatly reduced by 


degree, with the onset of presbyopia, much 
troubl Mhty hy CApPerh nced Ith middle Avec, 
dun to) hy te rophoria, AS th Tt Is alwavs a 


tendency tor an amblyopix or partially 


amblyopic eye to develop an exophoria 


In cases of strabismus the incidence of 
aml lyopta is greatly increased. Basing our 
e“Stimate on thi study of 1.800 ASCs of 


strabismus Wi 
(>| all AS ‘)] 
hal it 


have found that 6] percent 

onvergent strabismus ex 
degrees of amblyopia varying trom 
the abslity to distinguish hand movements, 
with loss of 
Phe incidences 


heterophoria and u 


lO vision 
'-) | 


strabismus 


central fixation. to 9 
7) amblyoy ht Wn) 


‘ i™ ~ 


divers rit 


is less 
Thus. it 1s obvious 


should he treated in 
lite in order that educats 1} ind work may 


this condition 


As early As 


that 
possibh 


not suffer. The general method of treat 
ment, which has been in use for many 
years now, 1s occlusion of the nonattected 
eye. Providing that the amblyopia 1s not 
of an intractable variety, such as an e 
entric fixation, this method gives varying 
deyrees of suces In a vartablh period ol 
time, depending on the degree of visual 
impairment, the ave of the patient, and 
above all. his and his | irents ooOperdtion 
In) th ase of Very young patient the 
parents are often unwilling for the child 
to wear an occluder over a long period 
ind thi ase of th chool-age hild. his 
tudies are often seriously interfered with 
for several months: and in the case of 
Youny peopl and youny adults. economn 
and = esthets onsiderations render the 


wearing of luder tor long period 


impossible 


ATL Ox 
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In view of all this, it 1s now generally 
agreed that occlusion alone is of doubtful 
value and 18 much more likely to meet 
with success if combined with some form 
of visual stimulation. Although not claim- 
ing any originality for the methods used, 
we have analyzed 200 cases of strabismus 
with amblyopia, chosen at random from 
the 1800 cases in our original study, in 
an attempt to prove this contention. 


One hundred (group I) cases were used 
as controls: these cases were treated only 
by occlusion. The other 100 cases (group 
Il) were treated by occlusion and visual 
stimulation. The results in the two groups 
are compared, 


It may be of interest here to mention the 
methods used, which are similar to those 
used extensively in most orthoptic clinics. 
In both groups continuous total occlusion 
was employed, that 1s, occlusion of the 
nonaffected eye by adhesive plaster on the 
face until the vision of the amblyopic eye 
reached at least 4/10 or 5/10. In some 
cases this was necessary until the vision 
was further improved, owing to the fact 
that the children could not be trusted to 
wear continuously a removable form of 
occluder. When vision had reached this 
stave, the adhesive plaster was replaced 
by an occluder made of zine oxide plaster. 
This was fitted very exactly over the 
spectac le frame, covering the eye complete- 
ly above and below and at the sides. Ex- 
perience has shown that ready-made oc- 
cluders, such as plastic clip-on occluders 
and rubber occluders, are not successful, 
for in most cases these do not fit well 
enough and the child nearly always finds 
a way of cheating. In cases of 9/10 vision 
or better, and in the treatment of suppres: 
sion or to obtain alternation, a matt glass 
was substituted 


In the group in which exercises and oc- 
clusion were combined, the patients re- 
ceived treatments lasting one hour as fre- 
quently as possible. Ideally, this should 
have been every day or even twice daily; 
but in nearly all cases this was economi- 
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cally impossible, and generally the treat- 
ment was given twice weekly. 


In the clinic the patients were treated by 
means of a major amblyoscope, equipped 
with flashing and _ oscillating devices, 
and the use of slides with images graduated 
in size and detail according to the visual 
ability, age, and intelligence of the patient. 
It cannot be stressed too strongly that con- 
tinual supervision was here necessary; 
otherwise, 1n most cases, no effort was 
made by the patients, many of whom were 
very young. In fact, the youngest patient 
treated was only 2/4) years old. Projection 
of both motion picture film and stills was 
used, which gainéd and held the attention 
of all ages. Jigsaw puzzles with pieces of 
various sizes graduated according -to the 
vision and ability of the patient, and 
colored blocks and beads for the very 
young were used, Tracing pictures, thread: 
ing colored beads, copying drawings, writ- 
ing and figuring all helped the coordination 
of hand and eye in the case of school age 
children. In cases in which the visual acuity 
was too low even for the simplest of these 
tasks, the children were encouraged to 
locate the position of colored lights and 
pictures in a darkened room. The parents 
were encouraged to continue this treat- 
ment, so far as possible, at hom« 


The dithculty, we find, has been to find 
training materials with sufhciently minute 
detail as, once the vision has improved 
above about 5/10, very small images are 
discerned at close distances, and the prin- 
ciple is that once a task can be easily ac’ 
complished, it ceases to be of value as an 
exercise. This was particularly noticeable 
in the age group from 4 to 6 years, at 
which age most children are sufhciently 
intelligent to discern very small detail but 
are not yet capable of using material em- 
ploying letters or figures, as was used for 
the school age groups 


In group |, treated by occlusion only, 
97 percent were 12 years of age or 
younger, 20 percent being under 5 years; 


in group II, treated by occlusion and vis- 








AMBLYOPIC 
ual stimulation. SS pe recent were |2 years 
of age or under, 18 percent being under 
Theretore. 


We>re 


} years roughly speaking, the 


age groups similar tor purposes of 
methods used tor testing 

tandard test type at 5 
those able to read letters and 
and the illiterate E test tor those 
to re ad The bE 


be reliable even tor the youngest patient 
treated 


comparison. Thi 
the vision were a 
meters for 
hvures, 


unable test was found to 


The 


The AVCT AVE 


results obtained tollows 


We>©re as 


vision betore treatment was 
3/10 tor group I and 2.8/10 tor group LL. 
Thi atter 


9/10 tor group I, and 8.7 


averayve VISION treatment Was 
\0 tor group 
Il. The number of patients in group | who 


(10 LO. 


10 in cases where the Vision in the 


attaine Z d visual 


or YY 


pertect acuity 
other eye did not exceed this vision) was 
Il the number 
think that this difference 
fact that 
tained Y percent more patients Over the 


st) percent 
74 percent 


In grout 
Wi 


was due to the 


Wads 


group II con 
ave of 12 years than were in group I, and 
that in these cases it was much more dit 
heult to obtain 
aml lyopia Was ¢ 


a good Vision hecause the 


{f much longer standing, 


the onset of strabismus being generally at 


less than 3 years of age. It was also very 
noticeable that when the patient was over 
held of 
pression was much more dense and much 
dithcult to In many cas 


the patients read easily the first and last 


12 years of aye, thi 


central sup 


mort eradicat 


groups of letters on a given line on th 
test types, while the middle letters wer 
not discernable. In some cases the whol 
line could only be seen at 1) while the 


Outer vroups =) | letters Ver readable to 


lO, 10 or even 12 vision 


Thi 


Was the 


p mt OF vreatest interest. howeve a 
omparal le time taken by the two 
groups to reach a maximal visual acuity 
(fg. 1). In group II], in a period of 4 weeks, 
OS percent of the patients had 


thei 


attained 


maximum vision. whereas in a com 
parable period only 18 percent of thos 
1) vroup | had Tea hed Mdad@XkIUM Vision 
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. of) wth (real ment le reach masvreum yeon 
"e Laten tor 
69) withou! (realewrd le reach mas vnum vi nen 





ul * ‘ ie 
week 
| It, ] Numbets oft cases in group l (solid line) 
ind in group II (dotted line) which reached maxi 
m vision within certain periods of time The 


hortel wlid link imaluc ites the percentage ot cases 
in group 1 which obtained maximum vision within a 
four-week period, 


In Lroup | if required 14 weeks ror 6Y 
percent of the reach maximum 


vision. In group II the longest period of 


Cases to 


treatment required was in the case of a 
patient 


child who was weeks: in 


group I one was treated tor 15 
months before reaching maximum vision! 
This was, but 
several patients in yroup I were treated 


months or 


fortunately. an exe eption, 


for Six more 


In Vroup l. AS mentioned al ove, BU per: 
ent of th patients finally reached a vision 
of 10/10 (or 9/10 when the vision in the 
other ey did not « 


I]. 74 percent 


xceed this) and in group 


Povether with these figures it 1 
that th 


interest 
In’ to note incidence of eccentri 
fixation (vision generally improved to be 
tween 1/10 
2 percent in grou 


group II; the 


and 10, but no more) was 


and percent In 


incidence of intractable am 


bly Pld (vision not improved beyond 
7/10) was 13 percent in group | and 17 
percent in group Il; and the incidence of 
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complete lack of improvement in vision 
was 2 percent in group I and | percent in 


group II 


The similarity between the results ob 
tained in the two yroups seems to prove 
conclusively that whichever of the two 
methods is employed, the end results will 
be about the same, but the time required 
to obtain these results will be substantial 
ly reduced if occlusion 1s combined with 


some form of regular visual stimulation 
under constant supervision. Thus, much 
time is saved, the patients are spared 


many weeks ot boredom and isi omtort, 
and it is possible for further treatment of 
the strabismus, by either surgery or orthop 
tics, to be undertaken as soon as possible 
even in the case of very young patients. 


We believe that this might 
also be profitably employed in those cases 


treatment 


where 4 maximum visual acuity 1s not 


obtained owing to the intolerance of the 
patient to a high or unaccustomed myopic, 


FRANCIS AND M 


JAMES 


astivymatk or hypermetropi correction, 
but a sufhcient number of such patients 
has not as yet heen treated to permit us 


to form a definite opinion on the subject 


St’'MMARY 

We have compared two groups of am 
blyopic patients, 100 in each group, chosen 
at random from 1800 cases of strabismus. 
The cases in the first group were treated 
by occlusion only and in the second by 
occlusion stimula 
tion exercises. We conclude that the end 
results are the that the 
maximum 


combined with visual 


same but time 
taken to achieve Vision 18 
greatly reduced by means of occlusion and 
exercises combined, In 4 weeks, 68 percent 
of the patients treated by occlusion and 
visual exercises reached maximum vision. 
whereas it required 14 weeks for 69 per 
cent of the patients treated by occlusion 
only to reach maximum vision. We assume 
that this time could be even further re 


duced if daily treatment were possible 








WALRAVEN BAR SEPARATOR TECHNIQUES 
IN RELATION TO SINGLE BINOCULAR VISION 


FRANCES WALRAVEN 
ATLANTA, GEORGIA 


IN discussing techniques for use with th 
bar separator, let us first consider some 
aspects of binocular functions and why 
certain emphasis is given to bar reading 
Generally, in the orthoptic field, achiev: 
ment of bar reading ts regarded as one of 
the standards for the cure of strabismus 
In our practice, bar reading is the goal for 
patients with convergence and divergence 


insufficiencies as well as for those with con 


vergence excesses. From the beginning 
training is undertaken with the prospect 
of single binocular reading. It 1s hardly 
necessary to state that all cases do not 


reach this goal. nor 1s it advisable for every 
Wi 


cerned here with the opportunities offered 


patient to make the att mpt are con 
and the reasons tor trying to ach Ve this 


desirable state 


It has been our experience that attain 
ment of equal visual acuity, normal retina! 
COrrespe mdence, fusion, and parallel align 
ment of the eyes does not constitute a cur 


Ten the Ot 


cases that had been dismissed and were re 


avo, Mm re-examination 


years 
turning for periodic check-ups, we found 
disappointing results. There were varying 
degrees of suppression, diplopia, alterna 
tion, insufficient fusional range, amblyopia, 
and esotropia for near. In the majority of 
cases, the surgical results were successful 
but the functional results gave only a casu 
al binocular vision tor distance. This type 
of binocular vision does not allow a child 
of the eyes, 
Vantave INCTCASES CA‘ h Year as more detailed 


natural use and this disad 


nea&’r work hecomes at UssaPy 


The lack of single binocular vision can 


make a difference in an oc upational 
Read at the Dhirteent! Annua Meet re t Amer! 
can Association of Corthopts Dechnician Se ptemls 


York N y 


] 1954 New 
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choice. Many corporations now require 
eye examinations for their employees for 
determining the type of work they can 
do. Today, we all of the 


three-dimensional trend in the entertain 


AaATe CONSCIOUS 


ment field. Realizing our responsibility to 
the patients who come to us for correction 
of squint, we offer them the opportunity 


for and the possibility of developing single 


binocular vision. 


The lenyvth of time usually required ror 


developing single binocular reading was 


surprising at first, until we considered the 


development that 1s necessary for this a 


However, the time element 
than 
at any other, depending largely upon the 


complishm« nt 
varies at this stage of training more 
individual's classification, efforts, motiva 
tion, desires and maturity. Orthoptic train 
inv is subjective throughout, and the at 
tainment of single binocular readiny 1s a 
vreater subjective response than any other 
achievement during training. 


The ophthalmologists who expect spon 
taneous fusion, postoperatively, from thei 
squint cases are depending upon parallel 
aliynment of the eyes to produ e fusional 
a Satisfactory 


developm This might be 


means of developing single binocular vision 
if it were not for suppression residual de 
fac tors. the 


lack of development of the binocular a 


viations. imnervational! and 


commodative convergence association. Usu 


ally, orthoptic training is required for cor 
rection of these errors. Increasing fusional 
range and developing the vergences are 
not entirely orthoptic problems; for if the 
range cannot be increased sufficiently with 
intervention can be 


orthopti S. SurYyvk al 


undertaken 
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We 


prol lems when attempting to devi lop bi 


encounter our greatest orthopti 
foveal fusion and a normal r lationship ot 
binocular accommodation and convergence 


Much has 


CACTCISES IM accommodative syuint 


dissociation 
| Disa) 


hy en said about 


cMmtion practice 1s equally As important 


In nonaccommodative that is. 1n 


squint, 
training toward the development of a nor 
mal relationship of convergence and a 


commodation 


Some ot gour most successt ul sinvl bin 


ocular readiny results have been in cases 


of nonaccommodative alternating esotropia. 


The age factor 1s especially important in 
attaining single binocular vision in these 
cases. One of the reasons that we do not 
favor early suryery 1s that the immediate 
advantages ol postoperative training are 
lost if the child is too young. Following 
the most successful surgical operations and 
with the smallest residual deviations, the 
patients with nonaccommodativi squint, 
especially alternators, usually suppress for 
nea;r, This does not bifoveal 
Vision and or bifoveal fusion development. 


A patient with nonaccommodative squint 


encourage 


who has only a surgical correction at two 
years of age has possibly three or 
years for the establishment of a suppres 


sion pattern, At least for near, before in 


four 


tensive orthoptic training can successfully 


be instituted, Unfortunately for squint 
correction, the older the child YrOowWws, the 


vreater his interest In near work hecomes. 


Without question it 1s desirable to de- 
velop binocular vision at the earliest age 
possible. However, we are of the opinion 
that bifoveal fusion produces the most 
satisfying correction for the patient, al 
though a longer period of time is required. 
lf a child of an acceptable ave 18 yviven 
orthoptic training, in order to eliminate 
suppression, before surgical alignment of 
the eyes 1s undertaken, the subsequent de- 
velopment of single binocular reading is 
easier and quicker. The majority of con 
centrated orth yptic exercises are of neces 


sity given at the cortical level, as it 1s 
hardly possible to begin intensive training 
during the years of reflex development 

It is necessary to onsider the psycho 
logical, physical and chronological age of 
the child as well as the type of 


when training for single binocular vision 


squint, 


1s attempted. Usually, training tor near 
is not begun until the child 1s five to six 
However, as in fusional de 
velopment, there is no definite age at which 
which 


years of age 


to begin near training except that 
Julia Lancaster so well 
hook AS “the Ave of readiness. 


dk 4 ri| CS If her 
Prepara 
tory training of an individual nature can 
begin when the patient is first seen and 
Is beneficial at whatever the ave may he 


Patients level of 
training to another more easily and with 
out realizing it if they are not given tasks 
beyond their maximum ability or under 
thei At the beginning 
of an exercise period, a review of the work 


can go trom one 


minimum eftorts 


already accomplish d often aids In) ad- 
vanced training. Individual adaptations of 
techniques are most advantageous, 

The 


reading 1s in a 


development of single binocular 


forward, backward and 
forward manner, as a new card on the bar 
separator accomplished one day may not 
be accomplished on the next day becaus 


of accommodative variations. A return t 


4 simpler card may be necessary betor 
trviny more advanced work avain. Ths 
cards that Com with the har se pdratol 


were designed with this purpose in mind 


for beginners in binocular practice for 
near, as well as for preschool children. The 
degree and type of squint determines the 
kind of exercise that can be used on the 
bar separator lt the deviation is not too 
large, an alternator with strong suppres: 
sion can be taught an appreciation of 
diplopia, usually without too much effort 


(figs. 1, 2 and 3). 


Should diplopia be dithcult to obtain 
at first on the bar separator, there are 


other procedures that can be helpful. Each 
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FIG. 1—-Convergence insufficiency 22A Xt’, 
Kighit pp! 


PenMOU 


orthoptic technician has her own in 
methods of eliciting dip] Pld tr 
a few. Elizabeth Stark uses red and green 
Louisa Wells Kramer teaches vol 
untary squinting to the patient 


Ry 1st) ha 


ments 1} 
gla », 


Gey lan ce Dal 








Jackson has a set of 
which she finds usetul: Angela Swenson 
ind Anita Stelzer demonstrated the 
over the Swenson temporal 
Aletha Tibbs has su 
her hand bar; Alice McPhail 
hand taryets; and Mary Kramer suggests 
several methods in her book. Quit 


Inger cap targets 


have 
use Of a red cly 
occlude 


with 
has small 


orten, 
| imply Lim Wi hand Ci] thy | iticnt Ss mm 
i vertical position against the nose between 


th) cyt (hig 4+) 


bir find thi 


spedits and ba Hhitat th) 
HH. WCVCT, A* 


treatment ol 


ting the patient where t 


Mmportant ’ 


plopla IS in Oul quint if 


tral rf unt followed \ ifoveal 
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fusion. The bar 
function for the 
binocular reading 


this 
single 
With a less exactiny 
device, fusion can be accomplished sooner, 


separator requires 


acmievement of 


but at the same time, foveal suppression 
may be permitted 


I have found the bar 
separator an a.d in developing fusion on 
the major amblyoscope in that suppression 
was broken by requiring bifoveal percep 
tion and the patient became alert to di 
plopia 


In certain Cases. 


A boy, first seen at eight 


nonaccommodative alternator 


years of age, a 
had retused first- 
grade and second-grade binocular vision on the 
major amblyoscope with all the gymnastics | 
knew. His suppression area was small but deep 
The anyle ot deviation was 2424) Et’ and 20. 

Et, which allowed use of the bar separator 
without prisms for diplopia After 
the first two visits, during which the bar separa 
tor was used 


CACTCISES 


diplopia Was spontaneous on the 
bar separator and simultaneous foveal percep 
tion and fusional development increased rapidly 
on the Major amblyoscope A first vrade foveal- 
macular target was followed on the major am 
bl yoscope to eliminate the ease of suppression 
with second grade taryets 


With prism and cover test and card 2 
on the bar separator, the angle of devia 
tion in a nonaccommodative squint is 
usually within a few prism diopters of 
the findings for near on the major amblyo- 
scope. Exercises on the bar separator are 
not advised until after an orthoptic exami 
nation on the major amblyoscope has been 
made. The one condition which the ma- 
jority of our cases have in common 1s 
suppression, Suppression, or the lack of 
it, is one of the strongest indications of 
the progress of our cases. The bar separa- 
tor can be used to combat suppression as 
well as for fixation practice, dissociation 
and vergence exercises. Each of the bar 
separator cards can be used at various 
times to detect suppression, depending 
upon the type of squint and the area of 
suppression. By using a small light, the 
technician may watch the corneal reflec: 
tions and determine the approximate angle 
of deviation. Home exercises for diplopia 
are a helpful adjunct to ofhce training. 


mace 


T} C ar Se] d4rator Was designed to elimi- 
te artificial means of correction as nearly 
as possible and yet to give the necessary 
help required for bifoveal near training 
(fig. 5). There is a curved head rest, 
separator, bar, material rack, clip to hold 
material at fixed distance, and hand or 
table rest. Objectively, the eyes can be ob- 
served at all times, and the cover test can be 
used when necessary (fig. 6). Subjectively, 





bit, Walrave 


ti bye eparator 


the patient is comfortable. His hands can 
be free for hand-eye exercises (fig. 7). Ma 
terial is securely held, and a variety of 
materials relating to normal application of 
the eyes can be used. 


Each of the seven cards that come with 
the bar separator has a specific purpose 
but all can be used interchangeably (fig. 8) 
As orthoptists, we recogn:ze that training 
of an individual nature 1s required, but 
certain conditions occur so frequently that 
a discussion of general technique is in 
order. 


The first card is used to begin fixation 
practice, the first step toward single bin 
ocular reading; it is followed by the other 
cards as progress is made toward the for 
mation of a line for reading, as seen in 
card 7. Cards 1 through 6 can be used 
for diplopia or fusion exercises. Cards 2, 
4, 5, and 6 are used to let the beginner 
learn bifoveal perception on the 
fixation target, fusion, 


center 
dissociation and 
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Phy bil rit | 
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with the individual ca 


only an interval of we 


and and OVE ’ 


uncover method 1s used with a patient in tl 
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} ji, lear eparatot ‘ ina | ipepret left:  # Upper I whit ; ' ina ( rit ] | acl rik Pay lef¢ 
to right; 6, lower left; 7, lower right. 
esotropia 1s present for near ()n the bar a mor my licated situation. The size of 


separator, fixation 1s spontaneous either the letters is reduced, which requires mor 
eye fixating card | and center dot on card accommodative ettort. The increase in ling 


Diplopia is quickly appreciated on formation requires greater control of th 


bil " Oo} ‘7 i) ‘ ~ 
center dot of card 2, and fusion with card = "4 les in looking to the extreme ends of 
» follows. Mastery of card 3 indicates al the Tne. Hand-eye coordination can be 
sence of eyclophoria and verti al deviation yyy roved | \ having thi patient point to 


The patient is then ready for dissociation the middle line ot each “A” while main 


CXCTCISES O cards 4. 5. and f) At the end Calming owe al Phusion, which swan exact 


of a month. work can begin on card 7 ny accomplishment. At first, the beginnet 
EF xercises with hand prisms on center dot does well to maintain bifoveal fusn 1) and 
of card 2, along with bitoveal fusion sid clear the center letter in the line. Th 
movements with card 2, can be given s prop! in clearng and increasing sid 
multaneously with dissociation practice in — ments is a slower process, Also, card 
this type of case. Also, home clearing pray is used as is card 2, to practice mov 
tice is beneficial. continuing use of cards ment from lett to myht of th entel 
4 5 and 6 at first. and later adding card letter, and then trom right to | ft and 
for mor detailed work Sunvlasses are back to) th center letter Cy idually is 
worn with one lens out and the other lens bifoveal fusion is maintained, letters ar 
before the fixattng eye, covered during added on each side of th enter letter 
near work only. as binocular vision is until the line is completed in that mann 
present for distanc: This can be accompl shed while blurr ng 


is still present. Printed reading material 
The accomp!| shim nt of card 7 May re IS Necessa&ry hor more ad it) ed at t rt . 
quire sev ral months, as that card presents work 
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As another exampl i patient with a 
604 nonaccommodative squint of the di- 
type require 
over a year between the use of cards | 


vergence imsufhciency may 


and 7. Training may consist of unilateral 
fixation practice on the bar separator with 
cards 1, 2. 4. 5. 


scope work for fusional development. A 


and 6. and major amblyo 


surgical operation leaves a residual devia 


Y() 


tion ot which allows diplopia exer 


cises on the bar separator with cards | 


and 2. but the fusional range 1s insuffi 
cient for bifoveal ftusion with card 2 


Diplopia can be practiced with cards | 
through 6, but is contusing with card 7 
A second surgical procedure and major 
amblyoscope training 1s necessary betor 


with card 2 


bifoveal fusion is obtained 
The patient is then ready tor dissociation 
practice, that 1s, the development of nor 
and 
ards 4. ), 
develop 


Occlusion of the fixating 


oOnvervence 


with 


mal relationship | etween 
binocular accommodation 
(). and 


ment with ard 2 


al nie with VeETUCTIC Et 


eye is prescribed tor both distance and 


near until after the second surgical opera 


’ 


nly until singh 
Home 
exercises for antisuppression with cards | 
after the 
Operation, and dis sociation pra tice W ith 


tion. and then tor neat 


binocular vision has developed 


through 6 are beneficial first 
cards through 7 atte the a na opera 


von 


ial TThe 


of tramiunyg 
A certain amount of tim: 


clearing is a very important part 


during dissociation exercises 
Is necessary Tor 
binocular accommodation to develop, and 
the more often this new experience 
sent d, thi task bh 
ever. the ave tactor has to be 
viewpoints. Usually, 


ACCOMM dation at 


1s pre 
How 


considered 


Casicl thy Comes 
there 1s a 

ith rent 
rease If) hype roy la 
hild 


grows older. unless the retractive error 1s 


from two 
Variation in 
AUCS There may eC a af 
and Al commodativi | Wer aS the 
not of a type wh h decreases. In accom 


modative CASCS. Wi | refer to work without 


glasses unless there 1s an astigmatic error 
50 cylinder and the visual acuity 


VA thy ut 


al OVe a 
ls I than 2' } 1 Ca Hy ‘ yi 


glasses. The patient is not asked to use 
bitocal lenses; rather, the materials used 
are of Smaller 


used later to meet the child's tin 


an adequate size hgures 
Cal) be 
creased accommodative ability, which may 
vary trom time to time. The material can 
A clip 1s 


work 


be changed daily if necessary 
used over thi 
until 


plished 


fixating eye tor neat 


single binocular reading is accom 


It is my Opinion that teaching blurring 
betore 
deviation on the major amblyoscope and 
achieved with card 2? wall 


fusion 1s present at the angle of 


before diplopia 1 


only ! urthes vt mplicate the CdSe 


Prints df reading material 


and tow dith ult for hbevinne rs 


is confusing 
Later, more 
advanced training 1s possible and desirablh 


| have desivned a series of graded word 
practics sheet based (ot) thy Lebens hn 
near vision chart, to help control the train 


inv and to lead th 
readiny level to another 
(fig. Y) present 
that various thought 


Lit Teer thy ! 


individual from one 
Ph practhe sheets 
entences constructed so 
ombinations can be 
without th patients memo 


ricitiy thy “ntences 


In learning single binocular readiny., 
the patient with squint meets a psycholog- 
cal problem, as single binocular reading 
has not become a visual pattern. The pa 
tient can become trustrated in trying to 
do what is yet unlearned, Simple instrus 
tions and praise given for not alternating 
(oni the bar. dt) he r ty) avoid this prol I Mi 
Bar reading practice time at home can be 
used advantayeou ly to parents and child 
In bringing a personal contact, time for 
sometimes difhcult 


busy schedul [disse 


by pail if result ATi 


to find in a 
hition practice can 

hot exp cted and 
na the 


deve lopmental level for that tum 


Wool k not re {is ti d cyt madividual 


The development of fusion on the mayor 


imbl ye Ope usually PeQgulys I tin 
than training for single binocular reading. 
The amount of 


lor trammime for 


time and money r 


juired 


singh Piven Ular | iding 
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Tom has one old red toy car for play out side 


WAUMOVES Bie AOPARATOR BEANING PAGES 
»ev wer lf 

FIG. 9—Bar separator reading pa 
] comparal I to that expended for music, thi patient has used his CYCS ror near in 
dancing lessons, or physical treatments a normal way. It 1s the culmination of 
of a prolonged nature. Most often, singh orthoptic training for the individual, By 
binocular reading can be learned betor this attamment, the patient can be assured 
the child is of the age for extracurricular — that all the orthoptic corrective measures 
studi Sufhaent time must be allowed have been justified e 
to accomplish this by a voluntary process 
Sinvle binocular reading requires the most We have tound that bifoveal tusion rr 
refined adjustment and coordination of quired for single binocular reading, when 
the sensory and motor apparatu that the hrm established, continues t MN prove 
patient with squint has been called upon and ensures a normal use of the eyes. In 
to make. When single binocular reading "checking cases of three years duration 
is accomplished, it 1s the first time that and longer in which single binocular read 


inv had been attained (figs. 10, 11, 12, 13, 
and 14), we found that the results warrant 


the additional ume, effort and expense 





hit, 1 Single binocular reading tor over § five 
yeat Ire ent ine lf yea Vi ual acuity ~f{ 
2u/i each eve Deviation bhetor correctiol 4 

Fe’. 20 ft with an alternating sursumduction, One 
sure. al operation at ae at yeat Preoperative 


and postoperative orthoptic training hits, 21 Eyes in reading position 
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ACCOMMODATIVE ESOTROPIA: CAUSE AND TREATMENT 


MarsSHALL M. Parks. MD 


WASHINGTON, DA 


ACCOMMODATIVE esotropia 18 a4 fpar- 
ticular type of convergent strabismus 
that is associated with the effort of accom- 
The | 
accommodative esotropia is attributable to 
fact that 
and convergence are associated activities 


modation excessive convergence of 


the interesting accommodation 
The partic ular pattern y whi hy ACCOMMO 
dation and convergence are associated is 


Facl 
vt ] 


ation pattern oft accommodation and con 


peculiar to each individual associ: 
veryence 1s either inborn or becomes « stal 
lished during the first several months of 
ACCOM 


age. This established pattern of 


modation and convergence association re 
mains relatively unchanged during the di 


Ideally. 


the association ot accommodation and Con 


velopmental period ot the child 


veryence would he Su h as to afford simul 
taneously clear vision and binocular vision 
reyvardless of the nearness to or the distance 
from the eyes that the object attracting 
the visual regard be located. The trequency 
of accommodative esotropia makiny its ap 
pearance at the age at which children first 
satisfy their desire for clear vision 1s testi 
mony that the accommodation-convergence 
association pattern is not ideal in all chil 
dren. The accommodation-convergence as 
sociation pattern, all too frequently, yields 
clear vision at the expense of binocular 
vision. Accommodative esotropia often be- 
comes the price a child is forced to pay 
for clear vision. 


ETIOLOGY 


There are two primary tactors that cause 
accommodative esotropia tO appear al the 


of the Amer! 
March 15, 
meeting of the 


Read at the meeting of the kastern Section 
can Association of Orthopti Technicians 
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age the child first strives for clear vision 
These factors may occur singly or in com- 
bination. The first is hypermetropia, and 
the latter is an abnormal accommodation- 
convergence association pattern. There is 
one secondary factor that must be recog 
nized as an aid, at least, to the primary 
factors that cause accommodative esotropia. 
This secondary factor 1s reterred to as the 
basi esophoria. 


HYPERMETROPIA 

Hypermetropia, with increasing severity 
proportional to its amount, represents hard- 
ship to the child in his demands for clear 
binocular vision. The hypermetropic child, 
in applying the established accommodation 
convergence assOclation pattern to « lear the 
vision, risks the possibility of excessive con 
VeTyence, Accommodative esotropla, there- 
fore, may develop as a complication of the 


child's 


hypermetropi experiencing cleat 


Vision, 


ABNORMAL ACCOMMODATION 
CONVERGENCE ASSOCIATION 

The established association pattern of ac 
commodation and convergence, if normal, 
will provide simultaneously clear binocular 
vision for all points of fixation whether 
This 


implies that the exact amounts of At Com 


near to or distant from the eyes 


modation and convergence invariably and 
automatically issue forth in the proper 
combination necessary for clear binoculas 
vision regardless of whether the child be 


fixating a star an infinite distance away 


or the head of a pin three inches away. 


However. such an ideal or normal a 


commodation-convergence association pat 
tern is not possessed by all children. One 


common abnormality ot the established 








ACCOMMODATIVE ESOTROPIA 


nmodation and 


VeTYycn ‘ 1S Al) 4 CSSLV' 


association OTF . Ol Con 


amount of con 
than will 
Vision ) 
with each diopter of a 
portional! to th 


vergence (more automatically 
being associated 
ommodation Pro 
severity of this detect 1s 


the magnitude of hardship contronting the 


permit binoculas 


child desiring to enjoy simultaneously clear 
ind binocular vision while accommodatiny 
In the absence of hypermetropia, a child at 
flicted with this detect 
lear | vision while fixating 
whil 
The hypermetrop: 

whik 

y 4 ith ra dist mt or nea,#® lect 


May eA perience 
mocular a dis 
ct, but esotropia seeing a 
may 
if accommodating nhxat 


hy WeVe!l 


’ 
| 


otropia at near will be greater than at 
distan ( n. Cor uc tly t 


dative 


nmxaty corny 


“otre ld Mla 


PSOPHORIA 
The basic alignment exists when the ey 
are fixating a distant object (for exampk 
20 teet away) in th 


Stati A 


cur in the absence of a 


Linde mmodated 


commodative es tropla Cannot On 
ommodation. Con 
seg uc ntly, a basic alynment of eyes in any 
position other than parallelism cannot 
itself be an isolated caus 


ACCOMM dative Csotre ple Ho 


considered as 


convergent malalignment acts 


ditional handicay to th child a 


commodat 
iy and Att mptinyg tO Maintain Dino ular 


vision if 


eithe r hypermetropia and Or af 


al nora ACCOMM date 1) Onvervenes As 


SOc mation pattern mr 


} ent ' "TOTe 


basi 


esophoria can be considered an ind 


rect o1 secondary, ALLS [| a 


TTVETh dative 

| | 
esotr le Hyp rive trey ld AT) an abnormal 
accommodation Onvervence asSOciation a4 


the direct or primary 


iis 


AMPLITUDE OF REI 
DIVERGE? 


hild Wen le 


ommodation 


If thi 
thi df 


Uy OT) 


ciation 


pattern to yield simultaneously clear and 


binocular VISIO. uch in) aAssoek TATION pat 
tern would be required to be 


to sav th 


puit Precis 


least. Furthermore. there could 


no allowance tor a. retractive error 


roany bas 


Since 


malaheunment of the 


eyes 
such the 


of human beings runs counter to the ove 


t xacthme SS IT) 


make-up 
all plan of nature, it is only to be expected 
that some svstem should exist which 
lack Ot pertect 


aliwnment induced hy either the dioptri 


CO 


pensates ror th oculat 


powell of the eves or the neurologn pat 
tern by which accommodation and conve 


vence are associated, or tor an already ex 


The 
A hy hy 


errors ot alhonment. regard 


istent basic malaliwnment of the eves 
mechanism Is that 
ts tor the 


t the 


rusion system 


Carrs 


| 


IT) orde1 that Don hat 


vision | sin 


i ommodat 
OUrOoplad Is CAC \ OnvVveTVetict 
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ticular aspect of the fusion mechanism that 
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Pusion me hant Tt) 


In} Ortancs 
pect ‘s) | thy 
divervence 


ul lect 


The 


measured 1s 


which 

thi amplitucdh 
of tusional divergence. Yet, the important 
feature of the amplitude of fusional dives 
Venice, 1s 
able of 


fusional divervenc 


rete rred to as 


Pot thy Amount of Live 
bemy attaimed whik 


ACC mmodatre 1) 


Pena Al 

disregardiny 
but rather that amount of 
fixed 


Determining 


divervence  possibl 


} relative te { 


amount. of ommodation 
thy amount 7) divi rence i 


V hal 


letermininy the 


hild Pus tC SsocS 


fixatiny a livht os lifferent trom 


\ 11 il r \A hile 


mall ymbols 


juiit 
diveryence a 
identifying 

vraded In size to th visual 
acuity. The a ontrolled 
while fixating the lyvht, whereas it 1s con 
trolled whuil symbol 

The former 1s 4 measurement of the ampli 
tude of 
4 measurement of the AMTiY tude of relative 
fusional | fixed 


fixatiny and 
patient best 
ommodation | Lith 


identifying small 


fusional liver eT thi latter 1s 


divergen ‘ relative to a 
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amount of accommy dation Measuring the 


relative fusional divergence amplitude 1s 


all Important im at commodative esotropia 


Reyardless of the 


CUSSI1 VE 


enormity of the ex 
convergence concomitant to the 
correct amount of accommodation needed 
to clear the vision, and regardless of the 
amount of basic esophoria that 1s present, 
the excessive Cconveryence Can € Overcome 
if the relative fusional divergence ampli 
Therefore, clear and bin- 


ocular vision are simultaneously possible 


tude xe eeds if 


in the presence of hypermetropia, an ab- 


normal ACCOMM dation convervence asso 
ciation pattern, or a basic esophoria. How- 
ever, if the that 


develops while the eyes afc accommodating 


CXCCSSIVC Convervence 
is Yreater than the amplitude of relative 


fusional divergence, accommodative eso 


tropia is manifested. 


METHODS OF MEASUREMENT 
The first primary cause of accommoda 
tive esotropia, hypermetropia, is measured 


by a cycloplegic refraction 


The second primdary cause of accommo 
dative CSOLTOPIad, al abnormal accommoda 
lion-convergence association pattern, 1s de 
termined by comparing the prism and al 
ternate cover measurements Obtained whik 


fixating at twenty feet and at thirteen 


inches. The accommodation must be con 
trolled while the prism and alternate cover 
measurements are done. This is accom 


plished by demanding the child to identify 
small symbols that are used for fixation ob- 
jects while he is wearing a full ametropi 
Prism and alternate cover meas- 
feet 
inches that are identical, as 


correction 


urements at twenty and at thirteen 
determined | y 
the above technique, indicate that the a 
commodation and convergence association 
pattern ts normal, Greater convergence at 
thirteen inches than at twenty feet is the 
type of abnormal accommodation-conver 
gence association pattern that causes ac- 


comrny dat ive esotre pla. 


The third factor that indirectly, at least, 
contributes to the development of accom- 


modative esotropia 1s a basic esophoria. 
The basic esophoria is that esophoria meas- 
ured by prism and alternate cover while the 
eyes are fixating at twenty feet in the unac- 
commodated state. Absence of accommoda 
tion 1s assured by demanding the patient to 
identify small fixation symbols while wear- 


ing the ametropic correction 


The relative fusional divergence ampli 
tude, 
pensate for the above three causes of ac- 


that factor which attempts to com- 


commodative esotropia, can be measured 
either directly or indirectly. The orthoptx 
technician can easily and readily deter- 
mine the amplitude of relative fusional 
divergence with a haploscope. The accom- 
modation is controlled by having the child 
wear ametropic correction and read or 
identify foveal target symbols as the arms 
ot the 


that require the eyes to diverge if binocu- 


machine are moved in the manner 
lar vision is to be maintained. It ts impracti 
cal to attempt direct measurement of the 
amplitude of relative fusional divergence 
with the aid of prisms, Prisms distort the 
small fixation symbols to the point that 
they cannot be identified and this difhculty 
precludes proper control of the accomm« 

dation 


An indirect method of estimating th 
amplitude of relative divergence can be 
easily done with the use of lenses, and the 
estimate is sufhy iently accurate to be of real 
clinical significance. The accommodation 1s 
controlled by having the child wear ametro- 
pic correction while he identifies small sym- 
bols at 
preter thirteen inches as the working dis 


a designated working distance. | 


tance, which means that three diopters of 
accommodation AT required for clear Vi 
sion. If binocular vision is possible at th 
same time that the small symbols are identi- 
hed, then minus lenses are superimposed 
before the ametropic correction. This in 
creases the demand for accommodation, 
which in turn also increases the conver- 
gence that 1s called forth since accommoda- 
tion and convergence are associated phe- 


nomena. In order to negate the increased 
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CONnVeTYeNnce ass ciated with the Ins reased 


accommodation. the relative fusional di 


vergence is applied. Consequently, bin 
ocular vision is maintained at the thirteen 
inch working distance despite the increase 
in accommodation. The superimposed minus 
lens power is stepped up to the point that 
the accommodatt mn) demanded for clear 
vision becomes so vreat that its concomitant 
convergence eventually exceeds the ampli- 
tude of relative fusional divergence. At this 
point accommodation 
manifested. A 


measurement performed while the patient 


esotropia may be 


prism and alternate cover 
is identifying small symbols with the max1- 
mal superimposed minus lenses that per- 
mit binocular vision is an indirect deter- 
mination of the amplitude of relative fu- 
sonal divergence 


If accommodative esotropia is present in 
symbols at thir- 
teen inches through the ametropic correc: 
tion but 


the identification of small 


binocular vision 1s present at 


1 


twenty feet. the patient nas such an ab- 


normal accommodation-convervence associ- 
ation pattern that even the three diopters 
of accommodation required to obtain clear 
vision at thirteen inches is associated with 
that the 
amplitude of relative fusional divergence 


such an eCXCeSSIVE CONnVerTvence 
is exceeded. Theretore, to indirectly de 
termine the amplitude ot relative fusional 
divergence in this type of accommodative 
esotropia by using lenses, the accommoda 
tion required at thirteen inches must be 
lessened to the point that the concomitant 
CXCeSSIVE CONnVeTYeNnce 158 reduced to where 
it first fits within the amplitude of fusional 


divergence. This is accomplished by super 


imposing increasing plus lens power before 


the ametropk until binocular 


vision becomes possible while identifying 


correction 


the small symbols. A prism and cover meas 
urement performed while such a patient 
identifies small symbols with the minimal 
superimposed plus lenses that permit bin 
ocular vision is an indirect determination 
of the amplitude of relative fusional diver 
yence 


rREATMENT OF ACCOMMODATIVI 
FSOTROPIA 
Since the phenomenon of accommoda 
tion must be exercised prior to the mant 
accommodative 
that 
accommodation demands by the use of 


No ( hild, 


regardless of ave. 1s too youny to receive 


-_ 


festation of esotropia, it 


is logical to consider curbing the 


pectacles is proper therapy. 
the aid of spectac les promptly at the time 
accommodative esotropia make 5 1ts appear 
ance. To neglect accommodative esotropia 
in the young child by not prescribing spec 

court the 
danger of complications developing. These 


tacles soon after its onset 1s to 
complications are as tollows: (1) an in 
crease in the convergent strabismus which 
becomes constant so that spectacles which 
put the accommodation at rest no longer re: 
store binocular vision, (2) amblyopia in 
the non-fixating eye, (3) suppression of 
the retinal area in the non-fixating ey 
that corresponds with the fovea of the fix 
ating eye, (4) abnormal retinal correspond 


ence, and (5) fixation disparity 


| shall not discuss the theray y of the 
complications of accommodative strabismu 
What I do wish to discuss 1s the treatment 
of the 


whi hy Callse accommodative cs tropa and 


primary and secondary ba tors 


the one tactor which COM pen ates for a 


Comin lative esotre pla 


The hypermetropia is treated by pr 
scribing the ametropt 
The 


vence association pattern May 


orrection 


abn rmal ACCOMM dation COnVvel 
dllse 4Ccom 
modative esotre pla to he present while the 
patient 1s experiencing clear vision at near, 
despite ametropic correction being worn 
yet no esotropia 1s present while the pa 
tient 1s seeiny learly at distance. An added 
bifocal 


lear and 


seyment 1s NeCeSsaTy to) provide 
The 
pres ription for the lower s<uments should 
§.00 adds, but 


more ideally, the minimum plus power that 


binocular vision at near 


not automatically hye 
will provide binocular and clear vision at 


near. The segments should be large (38 
Mim round), and their top should be pla ed 
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high in order tor the child to find it dith- 


ult not to use them The factor of prism 
jump 1s of no significance to these tiny 
immature accom dative cmt ropes 


The factor of basi esophoria usually ré 
jUires no treatment however, if the eso 
phoria is quite large, surgery is the therapy 
Ot chore (Caution should be CACT\ ised not 
to correct surgically any more of the eso- 
tropld than that which is basic. This means 
that th portion of thi esotropld that 1 
due to the accommodative element should 


not he SurVvi ally corrected. 


The that 


Causes of accommodative esotropia LS the 


factor compensates for the 


relative fusional divergence 
plitude of 


A large am 
relative fusional divergence 
can compensate for a surprisingly great hy- 
permetropla, quite an abnormal association 
of accommodation convergence, or a size 
able esophoria, the potential ac- 
commodative esotropia being masked as 
long as the child is willing to apply 
the relative fusional divergence. A _ les- 
ser amplitude cannot cope with the fac- 
factors that 


esotropia, the strabismus being apparent 


hast 


tor QT CaduUsec ACCOMM xdative 


on all occasions when the vision is cleared 


The amplitude of relative fusional di 
vergence 1s variable. In some children 1t 
will spontaneously enlarge with increasing 
ave, the reby permitting control of the ac 
commodative esotropia with progressively 
weaker lenses. In the properly motivated 
child, the orthoptic technician can usually 
effect a dramatic increase in the amplitud 
This 1s th 


entity which the technician 1s manipulating 


of relative fusional divergence 
when carrying out “dissociation exercises” 
for accommodative esotropia. 


Because the accommodative esotrope 1s 
too young at the onset of the strabismus 
for orthoptic training designed to increase 
the amplitude of relative fusional diver 
gence, spectacles are almost always the first 
therapy that the child receives. Surgical 
intervention is rarely required for the basx 
esophoria. Orthoptics should be considered 


PARKS 


when the hild is Of suthy lent ave to permit 


exercises and 


CASY comprehension ot th 


when he manifests a real desire t 


alti iii 


prover rit 


At thy 


tive ftusional diverven 


time that the amplitude of rela 


Improves either 


spontaneously or DV ¢ rth pul 5. thi sp Cta 


rf lens | OWT should Ca rdingly weak 


ened even to thy point 3) doing AWAY with 
the spectacles entirely, 1f such 1s possil le 
This 1s mandatory if the improvement tn 


the amplitude of relative fusional diver 
vence 18 to he put to evi ryday SeCINY Use 


Seldom al WS a sthenopia CTisue V ith thy ap 


plication ol a large amount of fre lative 
fusional divergence for intense and lengthy 


visual activities 


Some discretion must be used in the se- 
lection of patients for orthoptic training 
The extreme hypermetropic, astigmatic, or 
anisometropic accommodative es trope has 
little chance of doing away with glasses 
(Consequently, orthoptic attempts to in- 
crease the amplitude of relative fusional 
divergence are an unjustifiable hardship 
for this type of patient 


Orthoptics improves the accommodative 
esotropia only by increasing the amplitude 
of the relative fusional divergence. Orthop- 
tics ck eS Not « hange the hypermetr pla, the 
degree of abnormality of the accommoda 
tion-convergence association pattern, or the 


basic est yphoria. 


SUMMARY 
Phe tollowing three tactors, singly or in 
combination, cause accommodative esotro 
pia while the eyes are accommodating to 
see clearly: (1) excessive hypermetropia, 
(2) an abnormal amount of convergence 
associated with each unit ol accommoda 


tion, and (3) a basic esophoria 


A compensatory factor, the relative fu- 
sional divergence, attempts to overcome the 
ACCE mmodative es tropia and achieve bin- 
ocular vision and clear vision simultaneous- 
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ly The three causative factors and the on At the time of onset, viasses are indicated 
compensatory factor are al] measureal le lol iy pe rmetre pla, focal Scyments Tor an 
cling alls al Tit rma! accommodation COnNVerYeNnCe Aas 


oOciation pattern; surgery 1s seldom neces 
The treatment of accommodative es sary for the basx esophoria. When the 


? 


tropia is twofold: (1) early alleviation of hild is older, orthoptic training 1s usetul 


the articular Cause or causes and (2) late: r the amy litude of relative fu 


enhancem mt of] the omp msatory tactol 











CONSIDERATIONS IN TREATMENT OF ANOMALOUS 
RETINAL CORRESPONDENCE 


DOROTHY STOBL 


BUFFALO, 


Every orthoptist whose task it 1s to 
restore to her patients, In 50 far as she Is 
able, comfortable single binocular vision. 
daily encounters many obstacles. One of 
the greatest and most challenging obstacles 
is anomalous retinal correspondence. This 
paper is a brief correlation of some of the 
factors of which we are all aware and to 
which we attention in deter 


must give 


mining the training procedure and the 


prognosis for our patient 


As you know, retinal elements which 
have common visual directions are corre 
sponding retinal elements, the foveas neces 
sarily being the corresponding points par 
excellence. This is the basis for the fusion 
of the monocular images which fall upon 
the fovea of each eye, into one binocular 
known as normal corre 
However, when the fovea of 
one retina and an eccentric element in the 


image, and 1s 


spe mndenc c 


other retina acquire a common visual di- 
rection, there is a new sensorial relation 
ship developed which 1s termed anomalous 
retinal correspondence (ARC). In hetero- 
tropia, anomalous retinal correspondence 
frequently develops; it represents a sen 
sorial adaptation to the squinting position 
of the Anomalous retinal 
spondence is not always a clear-cut entity 
as far as accuracy In Measurement ts con 
cerned. 
that the fusion angle does not correspond 
to the angle of the deviation. While it is 
possible for fusion to occur in anomalous 
retinal correspondence at the subjective 
angle, this anomalous fusion has been 
found impractical for good single bin- 
ocular vision. The patient is seldom able 


eyes. COrre 


It is clear-cut only in the sense 


Read at the meeting of the Lastern 
American Association of Orthoptic Technicians 
15, 1954, Washington, D. ¢ 


Section of the 
March 


NEW YORK 


tO appreciate perfect fusion: he has no 
stereopsis, and he is usually unable to 
appreciate fusional amplitude. Anomalous 
retinal correspondence is often a variable 
factor, and may occur in association with 


normal retinal correspondence (NRC) 


Conscientious use by the technician of 
all available diagnostic measures for deter- 
mining the state of anomalous correspond 
ence, and under which conditions normal, 
anomalous, or both states of correspond 
ence are present, is important in deciding 
the treatment to be followed and making 
4 prognosis. 


It is not the purpose of this paper to 
discuss the diagnostic tests except to men 
tion the following: (1) Bielschowsky after- 
image test, (2) major amblyoscope diag 
nosis, (3) the red glass diplopia test (as 
described by Burian), (4) the Lan- 
caster red Yreen test, and (>) phi phe 
nomenon, or the observation of subjective 
movement, 


If the results of the tests consistently 
reveal anomalous retinal correspondence, 
and changes in conditions do not influence 
them, the anomalous relationship is yudged 
to be firmly established. If, however, the 
responses to the tests are variable and re- 
veal different modes of localization for 
different tests and under varying condi 
tions of testing, the anomalous correspond- 
ence is judged to be less firmly established 
and, depending upon the depth of the re 
lationship and the adaptability of the pa 
tient, therefore more amenable to orthop- 
tic training. Since very tew patients are 
received for training at the onset of their 
squint, the depth of anomalous corre- 
spondence found is extremely variable. It 
ranges from a deeply rooted anomalous 
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retinal correspondence to anomalous cor- 
respondence which is only superficially 
established 
normal! 


In a few cases anomalous and 
elicited 
Patients with this last 
condition are able to appreciate monocular 


correspondence can be 
at the same time 


diplopia or binocular triplopia, in which 
instances they are localizing simultaneously 
in two visual directions with the deviated 
eye. This occurrence takes place only 
when there is rivalry between the normal! 
it has 
long been recognized in postoperative cases 


and the Alle malous uf rresp™ nad Tice 


in which a parad xical diplopia was eli ited 


The acquisition of an anomalous retinal 
correspy ndence is due to an adaptation ot 
the sensory apparatus of the 
This 1s 


a physiologic and not a psychologic pro 


eyes to an 
abnormal! situation believed to hy 
CSS ‘T hy individual has mack Al) adaptation 


which. tor him. we may call normal. sine 


it is a sensorial adjustment which aftords 
him th most comfort and the r ast con 
fusion in the abnormal situation in which 
he finds himself. Theretore, when we begin 
corrective treatment We are, In a sense, 
introducing a psychologic tactor. We are 


temporarily creating a more difficult and 


necessarily a more contusing situation for 
which the patient must make another ad- 
justment. | believe that the psychologx 
factor becomes an important consideration 


during the training period 


No two people react alike to the same 
situation. One of the first considerations 
for the technician its to establish a good rap 
port with her patient. Training procedure 
is Often arduous, and it requires concen 
tration and good cooperation. The techn: 


cian must learn to expect different reactions 


from different patients, and she must he 
able to tudve the best time to introduc: 
anew or more difhcult step in trainimng 


I 
transition 


W hen thy 


anomalous to normal retinal correspond- 


procedur trom 


ence 1s easily and smoothly made, ther 
is little difficulty 
this is not true 


bling blocks ar 


Hows Ver. In most CaSes 
Major 


rorevet 


and minor stum 


arising. For ex 








ample, in many cases a stubborn central 
suppression is found; in a small angle eso 
tropia it dithcult to 
whether anomalous correspondence ts truly 


may be determine 
present; and when physiological diplopia 
is first taught, varying degrees of contusion 
eXist and must be dealt with 


| do not feel that it 1s fair either to the 
patient or t the technician to discontinue 
traming after six to twelve orthoptic ses 
sions if even a little progress has been 
indicated. In children 


some progress 158 


slow. and many times patience and per 
Pra 


ticiny technicians have repeatedly cxAperl: 


severance accomplish a great deal 


ene d the successful response to treatment 


I) adses In 


| 
which training was continued 


tor a lonver period It “CMs obvious to 
expect d VYreatel length of time to clapse 
tor the 


sponden c ince thi 


patient to adjust to normal corr 


anomalous relation 


ship apparently does not arise spontane 
Ou ly and Cannot hy CXpr ti d to) disay pear 
relation 
the habit of preference. On 
the other hand, it 1s not fair to 


treatment 


spontaneously until the normal 
ship becomes 
continue 
indefinitely when no 
noted 


do not respond 


pr WICsSs 


Al) he there ATC SOMC CdaSCS whi hy 


The course of treatment to be tollowed 
should he deter 


mined with consideration of the following 


in each individual cas 


factors 


|. Angle of squint 
' Depth of stability of the anomalous 
correspondence 

§. Equality of vision 


4. Retractive error 


) Age ot th patient 
( (Comtortable use of th patient s bin 
ocular apparatus 
7 (losmeti appedrance of the patient 
Angle of Oquint 
Generally speaking, in cases in which the 


angle of squint is high, (we consider any 
measurement greater than 404 to 504 in 
convergent strabismus and greater than 
: high) 


sf) in divergent strabismus to by 
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and amblyopia exists, when the vision in 
the deviating eye has improved to 20/50 or 
better, suryery 1s immediately considered, 
followed by occlusion if necessary and a 
tive orthopts training. When the deviation 
is small (we consider any measurement of 
104 in both convergent and divergent 
strabismus to b small) the treatment of 
choice is occlusion with active orthopti 
tramimmg and surgery is considered early 
only when a vertical deviation of over 10 

is involved. In the event of tailure of or 
thoptic training, surgery may be considered 
later for cosmetic effect or if it appears 
necessary lol better alignment when normal! 
correspondence 1s apparent on the mayor 
other ta 

tors being equal, occlusion and active o1 


aml lyoscop In all other (as 


thoptic traming is carried on for a period of 


six to twelve weeks. or until normal cor: 


respondence with some fusional reserve has 
by tt) establishes d (on) the Major aml lyos OO] ie 
before surgical Intervention. 


Depth or Stability of Anomalous 
(lor responden: € 

In cases in which diagnostic measures re 
veal a firmly established anomalous retinal 
correspondence and training elicits little or 
no response, surgery is considered early, 
followed by training if the doctor so ad 


VISCS. 


Equality of Vision and Ref rac tive Error 

These factors require little discussion 
Equal vision in both eyes 1s of course the 
first objective, with optimum refractive cor 
rection for any accommodative element or 
astigmatism. When anisometropia or a high 
degree of astigmatism exists, prognosis has 
been found to be untavorable 


Age of the Patient 

This factor also needs little discussion. 
Ir is nor always so much the age of the 
patient which is important, as it is his abil- 
ity to understand and cooperate. Gener- 
ally speaking, very few children under the 
age of four have a long enough attention 
span to carry out any difficule orthoptic 





procedure. From an orthoptic viewpoint, 
the best results in treating anomalous cor- 
respondence are in children of 6 years or 
more. Theoretically, the earlier the prob- 
lem of ARC is attacked, the better are the 
chances of correcting it. Theretore, our 
doctors feel that in the very young patient 
early surgery is advisable. 


Comfortable Use of the Patient's Binocular 
Apparatus, (lCosmetu Appearan ¢ OF the 
Patient 


These factors become significant 1n cases 
of small angle esotropia, and especially 
significant from the orthoptist’s viewpoint 
In postoperative cases, when a small resid- 
ual deviation remains. In patients with 
good cosmetic results and with a limited 
degree of fusion appreciated with adequate 
comfort, it 1s possible that no more can bi 
ACC m plished 


Betor dl decision dl) he mack tO 
the method of treatment, it 1s mecessary to 
assure oneself of the nature of the binocular 
pattern. In considering these factors, it 1s 
Important to recoynize and to discriminate 
between what is known as fixation dis- 
parity and anomalous retinal correspond 
ence. The importance lies here: if a 
patient who 1n reality has an anomalous 
retinal correspondence 1s treated tor a fix 
ation disparity, that 1s, on the basis of 
normal correspondence, training can only 
establish more firmly the anomalous rr 
lationship. That this distinction is not only 
important but dithcult to determine ts test 
it d to hy disavreeme nt amonv various au 
thorities as to the interpretaton of the 
binocular response in small angle esotropia 
In view of the variability of the fusion 
factor and the wide range of adaptability 
ror compensation, Nxation disy arity om 
patible with single binocular vision is en 
turely plausible. However, since it is agreed 
that anomalous correspondence ts an adap 
tive process on the part oO the individual 
to restore a binocular pattern, an anoma 
lous sensorial relationship is surely possible 


in small anvle ‘esotropia 
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ball, with a dot in the center, to the oppo- 
site eye. The light to the left eye is turned 
off and the patient is directed to fix the dot 
in the center of the box. Then the light 
to the left eye is turned on, the light to 
the right eye is turned off, and the patient 
is directed to fix the ball. Both lights are 
then turned on and the patient is asked 
if he can see both images. Crossed diplopia 
is seen, and the patient is asked to note 
the separation of the ball from the box. 
The process is repeated successively; first 
the right eye, then the left eye, then both 
eyes. Each time that both images are pre- 
sented, the patient 1s asked to note whether 
the ball moves any closer to the box. In 
some instances, momentary superimposition 
will take place; each time that it does x), 
both lights are left on until the images 
separate or until one image is suppressed. 
Then the procedure is repeated. When 
binocular fixation appears to be steady, the 
arms of the instrument are moved to O or 
to a divergent position, and the patient 1s 
asked to consciously alternate fixation and, 
at the same time, to appreciate homony- 
mous diplopia. 


We have found that by using this meth- 
od, foveal fixation is improved and the 
Mayou and Walraven techniques can more 
easily be utilized. While using this proced- 
ure, an increase or variability of the angle 
is occasionally noted, probably due to the 
increased effort of accommodation and con- 
vergence. This factor does not appear to 
hinder the development of a better foveal 
fixation, especially if rest periods are al- 
lowed during the procedure. 


* 


2. The Mayou Technique, as described by 
Sheila Mayou in the British Orthoptic 
Journal, 1947. 


This technique makes use of small SMP 
targets, allowing vertical deviations to be 
readily detected, and one can transfer the 
actual operation of the instrument to the 
patient, thus stimulating the patient's in- 
terest and cooperation, and his desire to 
succeed. 


In this method six SMP slides are used. 
There are two foveal fixation targets and 
four rectangle slides. The smallest fixation 
slide is used as the fixation target for one 
eye, and the rectangle slides, which de- 
crease in size, are used as the moving tar- 
gets which can be moved by the patient. 
In the largest rectangle are 3 small boxes, 
any of which will just enclose the fixing 
slide. With the mght eye fixing, and the 
largest rectangle placed over the left eye, 
the objective angle is measured and vertical 
adjustment made. The orthoptist then sets 
the left arm of the amblyoscope so that 
the 3 boxes appear just to the left of the 
fixation target. The patient is encouraged 
to maintain fixation with his right eye 
while, with the left hand, he moves the 3 
small boxes slowly to the right of the ball 
and then back again to the left. When the 
patient first begins, the area of movement 
is large. He is encouraged to reduce this 
by limiting the movement to allowing the 
boxes just to pass to the right and back to 
the left of the ball, and no more. Move- 
ment generally begins in the area of the 
subjective angle, but as the range of move- 
ment reduces, it narrows down to the ob- 
jective angle where first grade fusion is 
established. Care must be taken that the 
patient does not alternate and that both 
images are seen equally clearly. In a few 
cases, the patient learns to position any 
one of the 3 boxes around the fixation ob- 
ject. However, in many cases central sup- 
pression persists; then the remaining 3 
rectangle slides are used in succession, be- 
ginning with the largest, until the patient 
can enclose the fixation target in each rec 
tangle at his objective angle. When the 
range of movement remains in the area of 
the subjective angle, the patient is encour- 
aged to maintain fixation of the right eye, 
while the orthoptist moves the opposite arm 
back and forth across the objective angle in 
the manner of macular massage. When 
the patient is able to enclose the ball in 
the center of the 3 boxes at his objective 
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angle with either eye fixing, first grade 
fusion and normal retinal correspondence 


have been established 


This method is especially usetul in over: 
coming central suppression and has the ad 
vantage of being simple enough to be used 
successtully on younger patients 


3. The Walraven Technique 


This technique stimulates the use otf 
monocular diplopia. In this method it 1s 
necessary to use foveal targets and to have 
established a fairly good toveal fixation 
Anomalous correspondence must not be 
firmly established, it variable 
enough to allow stimulation of normal cor 
respondence. 


must be 


The patient is first taught to fixate al 
ternately with the arms of the major am 
blyoscope at a divergent position beyond 
his subjective angle. When steady alternate 
fixation has been established, the patient 1s 
encouraged to maintain fixation with his 
deviating eye, but he must be seeing both 
images, while the arms of the instrument 
are slowly brought toward the subjective 
angle. At the subjective angle, foveal fix 
ation of the deviating eye becomes difhcult 
and stimulation by flashing may be needed 
At this time the 
appreciates monocular diplopia 
The true image is dim: it is localized toward 
the temporal side, and is easily suppressed 
The patient is encouraged to concentrate 


to assure foveal fixation 
patient 


on the dim imaye while the arms of the 
instrument are slowly brought toward the 
objective angle, thus invading the suppres 
Much stimulation to maintain 
hxation of the deviating eye 1s often neces 


SION afd 


sary at first. Slowly the true image becomes 


brighter until first grade fusion can be ap- 
preciated at the objective angle and the 
false image eventually disappears 


This technique brings very satisfying re- 
sults for those patients on whom it can be 
successfully carried out. In my experience 
the use of this method requires good co- 
operation and concentration on the part of 
the patient, and it is therefore applicable 


only to cases selected on that basis and to 
cases in which the anomalous relationship 
is easily disturbed 


In conjunction with each of these meth 
ods, total occlusion ot the nondeviating 
eye or alternate occlusion in cases of alter 


When norma! 


correspondence has been established on the 


nating strabismus 1s used 
instrument and the patient is ready to begin 
off-instrument training, temporal occlusion, 
as described by Angela Swenson, 1s used, 
and the patient is seen at more trequent 
intervals when posible, for more close ob 
servation of the retinal response We have 
used temporal occlusion in the transition 
period trom total occlusion to no occlu- 
sion, and we feel that it 1s helpful in pre 
venting the patient from reverting to his 
anomalous habit in casual seeing 


Physiological diplopia is taught at the 
moment when the patient is able to ay 
preciate fusion with normal correspond: 
ence, and 1s incorporated into home train 
Ing. 


Following surgery, the patient is seen in 
the orthoptic clinic on the same day he 1s 
dismissed from the hospital, when possible, 
before the bandage has heen allowed to 
remain off both eyes P stoperative position 
is noted, and the Worth four-dot test 1s 
done. If a residual deviation is apparent 
and the Worth four-dot test reveals crossed 
diplopia, the dominant eye Is kept covered 
The patient 1s seen daily, and training 1s rm 
sumed when the light sensitiveness has de- 
creased sufhciently to allow observation 
with the Major amblyoscope Occlusion 1s 
used temporally or not at all according 
to the progress of the patient. 


SUMMARY 


Seven factors of relative importance in 
determining the treatment in cases of 
anomalous retinal correspondence have 
briefly discussed, with emphasis 
on the recognition of the binocular pattern 
employed in cases of small angle esotropia 
A case study is included. These cases do 


een 
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present a problem, since if we are to evalu- 
the standard 


measurement of cure, they must be classi- 


ate them on the basis of 
hed as at least partial tailures. However, 
we are more and more accepting the fact 
that normal retinal correspondence is not 
necessarily synonymous with single binocu- 
lar vision. In cases with good cosmetic 
alignment and in which a comfortable bin- 
ocular pattern is being used or has been de- 
veloped, our orthopti measures at the pres: 


ent time have often not produced a cure. 


This is by no means intended to imply 


that anomalous retinal correspondence LS 
not amenable to orthoptic training. Excel- 
lent results in these patients are obtained 
by accurate diagnosis, intelligent training 
and surgery at the proper time. 


Three major amblyoscope techniques, 
which have proved to be effective in estab- 
lishing the desired normal retinal cor- 
respondence, and pointers concerning fol- 
low-up care which we have used success: 
fully, have been presented. 
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CYCLOVERTICAL MOTOR ANOMALIES 


WILLIAM COUNCILMAN OWENS, M.D 
ELLA UHLER Owens. M.D 
ALLENTOWN, PENNSYLVANIA 


An Objective Method of Analysis 


CYCLOVERTICAL motor anomalies oc- 
cur frequently. Although their evalua 
tion is difficult, the use of a standard, 
routine method of examination and analy- 
sis 1s helpful. The routine method described 
in this paper centers around a diagram 
that provides a graphic record of the ocular 
movements indicated 
directly on the diagram, and its subsequent 
study facilitates the diagnosis and evalua 


The movements are 


tion of the anomaly present 


ACTION OF MUSCLES IN SINGLE EY! 
The diagram may be considered as an 
abstract photograph of the movements seen 
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when the patient faces the examiner. Fig 
ure | 1s the diagram tor the normal move 
ments of the patient’s right eye. The solid 
lines show the movements of the right eye 
in the patient's right field of gaze, and the 
open lines show the movements of the right 
eye in the patient s left field of gaze. When 
the myght eye is abducted into the right 
field, the principal elevator is the right 
superior rectus, and the principal depressor 
is the right interior rectus. When the right 
eye 1s adducted into the left field. shown 
by the open lines, the principal elevator 1s 
the right inferior oblique and the principal 


depressor is the right superior oblique 


the lett 
eye are diagrammed as they appear when 
the patient is facing the examiner. The 
right field of gaze is indicated by the solid 
lines, and the left field by the open lines 
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In tiwure 2 the movements of 
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When the left eye 15 adducted into the 
right field of gaze, alony the solid lines, 
the chief elevator is the left inferior oblique 
and the chief depressor is the left superior 
oblique. When the left eye is abducted 
into the left field of gaze along the open 
line, the left superior rectus is the princi 
pal elevator and the left inferior rectus 
is the chief depressor 


TEAMS OF MUSCLES 

The mutual interrelation of the vertical 
muscles in the two eyes is easier to under- 
stand when we think of the vertical muscles 
as constituting two teams, One team con- 
trols the vertical position of the eyes in 
the right field. It is called the “right field 
vertical team,” and is shown on the solid 
lines in figure 3. This team consists of the 
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FIG. 3—Right Field Vertical Team. Two muscles 
in the right eye and two muscles in the left eye 


have the chief vertical action in the 
ease 


right field of 


muscles that have the major vertical action 
in the right field of gaze. In the right eye 
it comprises the superior and inferior recti, 
and in the left eye the superior and inferior 
obliques. 
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Pits. 4 Left Field Vertical Team. The diagram 
indicates the four muscles having the chief vertical 
action in the left field of gaze. 
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The other team controls the vertical po 
sition of the eyes in the left field. It is 
called the “left field vertical team,” and 
is shown on the open lines in figure 4 
This team consists of the superior and in 
ferior recti of the left eye and the superior 
and inferior obliques of the right eye. 


PRELIMINARY EXAMINATION 

Betore studying the deviation in the 
cardinal directions, certain preliminary ex- 
aminations should be made. A detailed his- 
tory of the deviation is important, and a 
complete ophthalmologic study should be 
done in every case. If the condition was 
acquired and nontraumatic in origin, the 
examiner should be certain to consider se- 
rious systemic or intracranial disease. 


The examination of the muscle balance 
begins with tests to determine the presence 
and amount of any vertical and horizontal 
deviation in the primary position, both 
while the patient fixates an object at 20 
feet and again while fixating an object 
at 13 inches. Any difference noted in the 
vertical deviation when fixation is shifted 
from far to near may be useful in differ- 
entiating a weakness of an oblique from 
that of a rectus. In a weakness of a rectus, 
the deviation is often greater at distance. 
In contrast, either of the 
obliques often gives a greater deviation for 
neda.r. 


d weakness ot 


These measurements should be made not 
only with but also without the correction 
for any existing refractive error. A small 
fixation target requiring accommodation 
should be used when. testing fixation at 
near. Otherwise, deviations associated with 
the innervation required for accommoda- 
tion may not be revealed. 


The eye habitually used for fixation 
should be determined and recorded by plac- 
ing a cross mark on the diagram of the 
proper eye. If the patient alternates fix- 
ation, a cross is placed on the diagram for 
each eye. The relative size of the crosses 
may be varied, the larger cross indicating 
the eye preferred for fixation. 
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Atter these preliminary examinations, 
tests are made to determine the specifi 
In these 


directed toward find- 


muscles involved in the mbalance 
studi s. efforts are 


inv the weak muscle 


FIRST TEST: EXTENT OF DUCTIONS 
The extent of monocular rotation of the 
right eye is tested in the four diagnostx 
quadrants: right and up, right and down, 
lett and Up, lett and down. While the 
ductions of the mght eye are being tested, 
the left eye is covered so it cannot see the 
target. Normal ductions of the right eye 
are indicated by placing a short horizontal 
line at the upper and lower ends of the 
vertical lines in the diagram for the right 


eye (figs. 3 and 4). 


Ductions are then tested for the left 
eye, while the right eye 1s covered. Normal 
ductions of the left eye are indicated by 
short horizontal lines at the upper and 
lower ends of the vertical lines in the dia- 
gram for the left eye (figs. 3 and 4). 


Any limitation of duction in either eye 
can be indicated on the diagram by solidly 
blocking off part of the corresponding 














RIGHT EYE 


FIG; 7 I imitation of 


to show a limitation of duction. In this case 


duction The solid block is 


i mitation tf the right upper 


right superior 


quadrant indicates 


A cantic mT the rectus 


The line blocked oft wall in 
dicate the eye and the field in which the 
limitation was observed. Various degrees of 
limitation can be indicated by blocking out 


vertical line 


a greater or lesser amount of the vertical 
line. This will graphically represent the 
relative amount of weakened duction. For 
example, figure 5 is a diagram of the duc: 
tions of a patient with a left hypertropia 
The solid black mark in the upper right 
field of the right eye shows that a de 
ficiency of duction was present in this 
diagnostic quadrant. The horizontal lines 
indicate normal ductions in the other quad- 
rants. The diagram shows that the defect 
in duction was due to a weakness of the 
right superior rectus--the muscle produc 
ing elevation of the right eye in the right 
field ot gaze 

When there ts a limitation in duction 
difficult 


However. in most case 


it 38 not to discover the weak 
with hy- 
pertropia, ne dete tive mono« ular move- 


ments 


Muss le 
can be discovered in any of the 
cardinal fields. It has been shown that a 
large percentage of the power of an ocular 
muscle must be destroyed before a defect 
In duction with a 
paresis, a binocular imbalance will be pres- 
ent even though no defect 
detected 


Tw mal 


will result. However. 


in monocular 


movement may b Theretore, in 


those CV ASCS with monocular rota 


tions, a second test must he used 


SECOND TEST. SCREEN COMITANCE TEST 
When the ductions in each eye are nor 
mal, a test of the binocular balance 


be made, for 


must 
considerable binocular im- 
balance when mo- 
To test the 

comitance 


test is used. This test is performed by par- 


may be present 


nocular ductions are 


even 
normal 
binocular balance, the screen 
tially covering one eye so it cannot view 
the target, although the examiner can 
watch its movements behind the screen 


Let us consider a second patient with a 
left hypertropia who showed normal duc- 
tions in each eye. With the right eye fix- 
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FIG. 6—Binocular 


rivht 


imbalance in ieft 
eye fhxating bis with 
right 
rivht lower quadrant 


hypertropia 

right eye shows 
upper quadrant and 
Measurements of devia 


ition 
ershoot of lett eye in 
lag i 
tion obtained with right eye 
right eye 


fixatinw are recorded 


ivtati at 


ating, the target was carried into the four 
diagnostic quadrants, and any lag or over- 
shoot in the covered left eye was noted. 
When the right eye Was fixating in the 
right upper quadrant, an overshoot was 
observed in the covered left eye. This was 
recorded by a corresponding arrow ex: 
tending above the horizontal line in the 
right upper quadrant of the diagram for 
the left eye (fig. 6). A lag in the left eye 
was also noted in the right lower quadrant 
This is recorded by small horizontal lines 
in the right lower quadrant of the diagram 
for the left eye (fiy 6) 


After all quadrants had been 
tested with the right eye fixating, the screen 


four 


comitance test was repeated with the left 
eye fixating. This time the cover was placed 
over the right eye so that it could not 
fixate the taryet The lett eve was then 
carried mito each of the diagnosti quad 
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FIG, 


left eye 


unbalance in left 
Fixation 


Hinocular hypertropia 
with lett eye 
in right upper 


lowe 


fixating shows a 
right eye 
right 
tained with left eye fixating are 
gram otf left eye 


lag of quadrant and over 


shoot in quadrant. Measurements ob 


recorded ovet dia 
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rants, while the examiner looked tor any 
lay or overshoot in the covered right eye 
A lag was observed in the right eye in the 
right upper quadrant. This was recorded 
by short horizontal lines on the diagram 
for the right eye in the right upper quad- 
rant (fig. 7). An overshoot of the right 
eye was also observed in the right lower 
quadrant. This was recorded by an arrow 
extending helow the horizontal line in the 
right lower quadrant of the diagram for 
the right eye (fig. 7). 


It will be noted that the results of the 
screen comitance test with the right eye 
fixating were recorded in figure 6, while 
the results of the same test with the left 
eye fixating were recorded in figure 7. 
Although this separate recording of the 
results was introduced to clarify the ex- 
planation of the diagrams, in actual prac- 
tice the recording of observations when 
the right eye is fixating are combined in a 
single diagram with the results observed 
when the left eye 1s fixating (fig. 8). 
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hixation, 


When the right eye fixated, it was car- 
ried in the right upper quadrant to the 
full extent of its normal duction, as ind: 
cated by the uppermost horizontal line in 
that position (fig 8). At the same time, 
the covered left eye overshot to an extent 
indicated by the top of the corresponding 
arrow. When the right eye fixated, it was 
carried in the right lower quadrant to the 
full extent of its normal duction, as indi- 
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PRISM 
di Viation 
been graphical 
urately measured 
screen and prism technique. For 
measurements it ts better to use loose 
with horizontal and vertical com 
that both 
deviation can be neutralized simultaneous 


ly, The face ol thi 


pendicular to the line of fixation. F 


binations so components of the 
prism should he per- 
r the 
measurements ti hav signifi ance, the 
of the lhaynosts 

standard and 
tarvet 


course Of an examination or 


position rou 


shi vuld ‘ 


position of the 


juadrants 

constant. If the 
varies during the 
trom one ex- 
imination to the next, the measurements 


of the deviation in the diagnostic quad 
rants will he not only LL less but, in add: 
tion, misleading. The use of the deviometer 


is the most satisfactory method of obtaining 
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positions ot the 
This 


instrument has the fixation lwht on the 


onstant and standard 


target in the diagnostic quadrants 


end of an arm that can be automatically 


rotated into fixed. constant diayvnostic 


|» SITIONS 


In making the measurements, fixation 
is first maintained with the right eye. This 
is accomplished by placing the correcting 
prisms in front of the right eye and the 
cover in front of the left eye at the be- 
vinning of each observation. Observations 
are made only on movement of the left 
eye when the cover ts shifted from the lett 
eye to the right eye. Movement that occurs 
in the right eye when the cover is returned 
to the left eye 1s ignored. The prism which 
stops the movement of the left eye 1s 
selected 
stantly used for fixation during the 


the right eve 1s con 
test, 


irise 


In this Way. 


eliminating the contusion that miohe 
made wh nm fixation 
shitt from Copy cyt ti the 


if Measurements wert 


was allowed to 


other 


| he 
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measurements in prism diopters 
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diavram ndiny 
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positions ror the right eye Any measure 
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that thy Y were obtamed 


right eye was fixatiny. In this 


rivht eye indicate 
while th 
patient the measurement of the deviation 
in the right upper quadrant showed 20 
The 
ver quadrant 
of left hy- 
deviation im the 


ated i veak 


Uuperion recttis 


prism diopters 2) lett hypertroy la 
rivht ley 
showed onl, as, por rT} diopters 


measurement in the 
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right uppel 
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ck Viation 


In the measurement mad 
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mount of 
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than the deviation It} thi right lowe I juad 


This ditt ren 


name ly, th 


indicated thy weak 


right superior rectus 


rant 
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However, in some patients a difference in 
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the deviation in the diagnostic quadrants 
is not found. Let us consider a third pa- 
tient with a left hypertropia who has no 
defect in duction, as did the first patient, 
and no difference in the imbalance 
diagnosti 


in the 
quadrants with the right eye 
fixatiny, as did the second patient. To ex 
tablish the diagnosis of the weak muscle 
in this patient we must repeat the prism 
and cover measurements with the left eye 
fixating 


When we measure the deviation with 
the left eye fixating, the prisms are placed 
in front of the left eye and the cover in 
front of the right eye. Now only the move- 
ments of the right eye are watched. The 
prisms are changed until the movement 
of the right eye 1s abolished. The measure- 
ments made when the left eye is fixating 
are plac ed on the diagram over the figure 
representing the left eye. 


Figure 9 shows the results obtained in 
testing our third patient. The measure- 
ments obtained while the right eye was 
fixating are recorded over the diagram for 
the right eye, and those obtained when the 
left eye was fixating are placed over the 
diagram for the left eye. In this third 
patient the vertical deviation was greater 
when the left eye was fixating. If there 
is a difference in the amount of the de- 
viation when fixation 1s shifted, the paretic 
muscle is in the eye that 1s fixating when 
the larger deviation 1s present. Therefore, 
in the case of our third patient, the weak 
muscle was in the left eye and was the 
left superior oblique. 


What explanation is there for the in 
crease in deviation that occurs when the 
paretic eye fixates? According to Hering’s 
Law, the innervation for any movement 
of the eyes flows equally to each eye and 
is determined by the fixating eye. When 
the eye on the side of the weakened muscle 
fixates, increased innervation is required. 
This increased innervation is sent to the 
normal yoke muscle, causing it to overact 
and thereby increasing the deviation. 
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FIG. 9—Inecrease in left hypertropia when devia- 


tion was measured with left eye fixating. 


POURTH TEST: 

HEAD POSITION AND HEAD TILTING TEST 

Occasionally the amount of vertical de- 
viation is equal in the diagnostic positions 
regardless of which eye 1s used for fixation 
Figure 10 shows the diagram for such a 
case. The cross mark on the diagram for 
the right eye indicates that the right eye 
was habitually used for fixation. Ductions 
were normal since the diagram shows no 
solid blocking out of any vertical line, as 
was seen in the patient represented in 
figure 5. The left hypertropia was present 
only in the right field of gaze as shown on 
the black lines. 


On the screen comitance test, when the 
right eye was fixating and carried into the 
right upper quadrant to the uppermost 
horizontal black line, the covered left eye 
overshot to the top of the black arrow 
shown on the diagram for the left eye 
When the fixating right eye was carried 
to the limits of depression, indicated by 
the black horizontal line in the right lower 
quadrant of the right eye, the covered left 
eye lagged to the uppermost horizontal 
line in the right lower quadrant of the 
left eye. The crosshatching indicates an 
insufhciency of the left superior oblique. 


When fixation was shifted and the fixat- 
ing left eye was carried in the right upper 
held to the normal limit of elevation in- 
dicated by the horizontal line, the covered 
right eye lagged, as indicated by the cross- 
hatching for the right eye in the right 
upper quadrant. This represents insuf- 
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hcient action of the right superior rectus. 
When the fixating left eye was carried in 
the right lower field to the normal limits 
t depression indicated by the lowermost 
horizontal line, the covered right eye over 
shot to the end of th 
right lower quadrant. The equality in size 


black arrow 1n the 


of the crosshatching and the arrows sug 
gests that the deviation was the same in 
both the upper and lower quadrants of 
the right held Of vaze. 


eye was used tor fixation 


r vardl ss of which 


when the right eye 


sh Wn OVCT the 


The measurements 
Was fixating ar hyvure for 
the right eye. In both the upper and lowe: 
diopters of left hy 
pertropia were obtained. The figures over 
the diagram tor the lett eye indicate the 


y() 


juadrants, prism 


results of the prism and cover test when 
the lett eye Again the lett 


hypertropia measured 20 prism diopters in} 


Was fixating 


both the upper and lower quadrants 


Theretore. in the tourth case. the verti 


cal deviation was the same in the uppel 
and lowe juadrants ot the right held, re 
yardless of the fixating eye (fg. 10). From 
these tests alone, it was not possible to 
determine whether the nght superior rectus 
or the left superior oblique was primarily 
involved. Additional tests were required 
to determine the muscle with the principal 


insufhciency. 


The fourth test of the diagnostic plan 
is a study of the position of the head. The 
best Way to observe the position of the 
head is to ask the patient to walk across 
the room, touch the muscle light and re 
turn. Often, the patient with a head tlt 
has been told over and over again by his 
relatives to keep his head straight. When 
he yoes to the doctor, he 1s on his guard 
and will keep his head straight, obscuring 
the underlying abnormal position while 
he is under observation in the examining 
chair. Only when a specific task 1s given 
to him is his guard relaxed, allowing the 
haracteristh 


head to assume its position 


In some patients, the head assumes a 


postural attitude chara teristic of the pa- 


retic muscle. With a muscle palsy, the head 
is turned in the direction of action of the 


weak muscle, causing the weak muscle to 


This 


tacilitates fusion 


relax decreases the deviation and 
In palsies of the cyclo 
vertical muscles, the head may be turned 
into a position which results from rotation 
around the three principal axes, te, to 
the ryht or left around the vertical axis, 
down around the horizontal 
or tulted to the lett or 


an anterior-posterior axis. For example, in 


Up OT AXLs 


right shoulder on 
the case of a lett superior oblique palsy, 
the head is rotated on the three axes as 
follows: it is tilted to the right shoulder 
on the anterior-posterior axis, turned to 
the lett on the 
is depressed on the horizontal axis 
tilt to the shoulder 1s the chief 


an oblique palsy, since the 


vertical axis, and the chin 
Phe 
factor In 
Main action 
of the obliques is tortion in the primary 


‘2 sition 


T he 


yiven palsy is easy to remember 


characteristic of a 
It 1s the 
position ot the head which would result 


head pe msture 


by contraction of the paretic Muse le if the 
paretic ox ular MUS« le were attached to the 
head in the same position it occupies on 
the eye Thus in the case of the left superior 
oblique, we can imagine the muscle as 
attached to the lett superior-posterior part 
of the head on the temporal side. This 1s 
the same relative position it occupies on 
with this 
insertion would tlt the head to the myht 
shoulder, turn the head to the lett, and 


the eye (Contraction ofa mus le 


depress the chin 


the right 
superior rectus, the muscle can be imagined 


In the CASO ot d weakness ot 


as attached to the right superior-anteriwr 
part of the head shghtly on the temporal 
This is the 
the right superior rectus in the right eye 
Contraction of this hypothetical muscle 


side relative attachment of 


would elevate the chin, turn the head to 
the lett and slightly tlt the head to the 
lett shoulder. The resulting position Is the 
head 


palsy oft the right superior rectus 


characteristic position found in a 
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The characteristic head tilt can be de 
termined in the same fashion for a weak- 
ness of any other ocular muscle. Its recog: 
nition 1s sometimes useful in discovering 
the pareth muse le However, the charac: 
teristic head position does not develop in 
every case ot palsy. Moreover, Im some, 
it may be lost subsequently if suppression 
occurs. Rarely, the head may be in a po- 
SILION CxXaA‘ tly Opposite to that characteristic 
of the underlying palsy. When this occurs, 
the double Mapes will be as widely Se pa- 
rated as possible, facilitating suppression. 


The forced head tilting test is useful. 
In this test the vertical deviation is meas- 
ured first with the head placed on the 
right shoulder, and then again with the 
head placed on the left shoulder 


paresis of a superior oblique, the vertical 


In a 


deviation will increase when the head 1s 
placed On the shoulder 5) the Sarmc side 
as the higher eye. 
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Figure 10 shows that in our fourth pa- 
Theretore, 


when 


tient, the lett eye Was higher 
if the vertical increases 
the lett 
the paretic muscle 1s the left superior ob 
In thi 
wer th rivht SUpPerlOrN Tes tus, the deviation 
thi 
when the head was placed on the 
left shoulder 


The the 


that occurs in a superior oblique paresis 
when the hy ad 1s plac ed on the shoulder 


deviati n) 


head 1S placed QT) thi shoulder. 


lique contrast, 1 paretic muscle 
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FIG. 11--Head Tilting Test. When the head is 
tilted to the left shoulder, the left superior oblique 
and leit uperior rectus contract. If th leit su 
perior oblique is weak, the unopposed elevating ac- 
tion of the left superior rectus wil! cause an in 
ease in the left hypertropia. 
| 
on the same side as the higher ex 
Daal 
plaim d ) the Vestipular Ox ulat ri fl ACS 


When the head is tilts d, the vertical merid 
lans of the eyes tend to remain perpen 
to the ground. Thus, when the 
- head 1s tilted to the left shoulder, the right 
eye normally extorts. At the time, 
the left eye intorts by contraction of the 
left superior rectus and the left superior 


oblique (fig. 11). When these muscles are 


dicular 


Same 
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uring small deviations, especially in those 
patients with phorias. In addition, subjec- 
tive methods are more suitable than ob- 
jective ones for measuring the tortional 
component of the deviation. If objective 
tests do not reveal the identity of the weak 
muscle, subjective tests should be used 
The subjective tests are of two types: first, 
the diplopia tests, and second, the pro- 
jection tests. 


The simplest one of the diplopia tests 
is measuring the diplopia field. With a 
red glass before the right eye and a green 
one before the left eye, the patient looks 
at a white light. With his right eye he 
will see a red light, and with his left eye 
a green one. The relative position of the 
red and green lights is noted. The diplopia 
can be measured on a tangent screen or 
by superimposing the red and green lights 
with correcting prisms. The diplopia 1s 
measured in the primary position for dis- 
tance and near fixation, then in the diag 
nostic quadrants, -and finally for primary 
and secondary deviation. The deviometer 
is a convenient fixation light, for it stand- 
ardizes the conditions of the test. The 
diplopia is greatest in the field of action 
of the paretic muscle. The more peripheral 
image belongs to the eye containing the 
paretic muscle. 


For measuring the tortional component 
of cyclodeviations, a streak source of light 
is needed. However, occasionally patients 
are confused when they see both vertical 
and tortional deviations together. They 
may not be able to determine the diagnos- 
tic quadrant in which the separation of 
the imayes is greatest, for the greatest tor- 
tional displacement occurs in a diagnostic 
quadrant different from the one where the 
greatest vertical displacement is found. 
However, in some cases a study of the 
cyclodeviation will be the only clue to the 
correct diagnosis 


Instead of using red and green goggles, 
the diplopia test can be performed with 
the multiple Maddox rod. When a white 
and a red Maddox rod are used, the test 
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is excellent for measuring cyclodeviations. 
It is also useful in determining primary 
and secondary deviation by directing the 
patient to shift fixation from the red line 
to the white one. However, measurements 
are difhcult to make in the diagnostic po 
sitions with the Maddox rod. When com- 
bined with the cover test, the use of the 
Maddox rod is one of the most accurate 
and sensitive of all tests for 
phorias in the primary position 


measuriny 


The second group of subjective tests 
are the projection tests. The one most used 
is the Lancaster red-green test. In this 
test, a red glass is placed over the right 
eye and a green glass over the left eye as 
in the diplopia tests. However, where there 
is only one white light for fixation in the 
diplopia tests, two lights are used in the 
projection tests. One is red and is seen 
by the right eye only. The other ts green 
and is seen by the left eye only. The pa 
tient is told to superimpose the lights 
When he apparently does so, the macula 
of each eye 1s directed straight toward its 
own respective image if retinal correspond- 
ence is normal. The distance separating 
the lights, as seen by the examiner, is a 
measure of the deviation. The deviation 
should be measured in the diagnostic po 
sitions. Again in this test, the deviation 
IS Yreatest in the field of action of the pa 
retic muscle. However, in contrast to the 
diplopia tests, the more peripheral image 
belongs to the eye without the paretic 
muscle. The projection test can also be 
used to determine the primary and second- 
ary deviation when fixation is altered by 
changing the attention from the red to 
the green light. 

A third subjective test that 1s sometimes 
helpful is charting the field of binocular 
vision. In this test, the fixation target is 
carried along the axis of a perimeter. The 
points at which diplopia appear are plotted 
on field The field of binocular 
single vision 1s restricted in a characteristic 
fashion for specific muscle paralyses. This 
test is useful in recent palsies, but 1s of 
no help when suppression 1s present. 
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SOME CHARACTERISTIC CLINICAI 
SYNDROMES 
In some cases of « yc lovertical deviation, 
the diagnosis of weakness in a single mus 
cannot he established Nevertheless, 
these cases can be grouped into characteris 
that he 


cle 


tic syndromes can recognized 


clinically 


ouperior Rectus Superior Oblique svn 


drome 
The first ot them 1s the superior rectus 
(ig. 1). In 


this syndrome, the superior rectus of one 


superior oblique syndrome 


eye and the SUpPerior oblique of the Oppo 
eye are insufficient in their 
The resulting imbalance may be present 


site action 
only in the right field or only in the left 
held of fixation. Occasionally, 1t 
in both nght and left fields 
syndrome the adducted ey: 
the abducted eye. There 
overaction of the inferior rectus and the 
ontralateral interior | 


Is pres 
In this 


Ls higher than 


ent 


IS all ASSOM lated 


if liqu 


In this syndrome there is a striking and 
characteristic change in the horizontal po 
sition of the eyes when fixation is changed 
from the lower central field to the upper 
central field. In the superior rectus-superior 
oblique syndrome, the eyes become pro 
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vressively more divergent as they are car 
ried upward. This is particularly evident 
in the superior rectus-superior oblique 
syndrome that is present in both the right 


lett tield of When a 


looks up, the eyes are carried upward by 


and gaze patient 
the contraction of the superior rectl and 
the inferior obliques. Normally, the ad 
of the 


abducting influenc 


influence superior rect 
the of the 
inferior obliques. However, when the su 


ducting 
ilances 
perior recti are weak, their adducting in 
fluence is reduced, and the unopposed ab- 
ducting influence of the inferior oblique 
causes the eyes to hecome diveryent when 


the patient looks upward 


When the patient looks down, both 1m 
ferior rect: and both superior obliques con 
tract. In a superior rectus-superior oblique 
the superior obliques are rela 
loss 


down 


syndrom , 
weak ned and A in al duction 
look The 
opposed addur ting influence of the inferior 
im the 


tively 


results As the cycs uti 


rect] Causes an) Increase COMVETYCNcCe 


As the eyes dre depress d 


Inferior Rectus-Inferior Oblique Syndrome 


The second syndrome is the inferior 
rectus-inferior oblique syndrome (fig. 2). 
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In this syndrome, the inferior rectus of one 
eye and the inferior oblique of the oppo 
site eye are insufficient in their action 
When this occurs, the abducted eye 
higher than the adducted eye. In addition, 


1S 


there is a relative overaction of the superior 
rectus and the contralateral superior ob- 
lique. The syndrome may be present only 
in the right field of fixation or only in the 


left field. Occasionally, it is present in 
both fields. The inferior rectus-inferior 
oblique syndrome is not as frequent as 
the superior rectus-superior oblique syn- 
drome. 


In the inferior rectus-inferior oblique 
syndrome, the eyes become progressively 


more divergent as they are depressed. This 


Oblique Syndrome, 
left field of gaze. 
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is especially noticeable when the syndrome 
is present in both the right and left fields 
of VAZA The eyes are depressed by the 
of the inferior recti and the 
superior obliques. In the inferior rectus 
inferior oblique syndrome, the adducting 
influence the weak inferior recti is less 
Therefore, when the eyes 
look down, the unopposed abducting in- 
fluence of the 
them to diverge. 


contraction 


ot 
than ri rma! 


superior obliques causes 


Double Elevator Syndrome 

The third syndrome is called the double 
elevator syndrome (fig. 3). 
there is an insufhcienc y of the two 
elevating muscles, the superior rectus and 


In this syn- 
drome 


DOUBLE ELEVATOR INSUFFICIENCY 











ri. 3--Double Elevator Insufficiency 


either in the right eye or in the left eye. 


The deficient elevation may be present 








the interior oblique ot the same eye. Occa 
sionally, the double elevator syndrome 1s 
associated with a paresis of the levator of 
Rarely, the double elevator 


syndrome may be 


the same eye 
due to a supranuclear 

Bell's retlex 
attected eye 


this iS Si). will he 


Then the 


when the lids are 


lesion. If 
present will be 
elevated voluntarily 
squeezed shut. At other times the double 
elevator syndrome may be due to firm 
adhesions binding the eye to the inferior 
portion ot the orbit In all CASES of this 
syndrome, a forced duction test should he 
performed to determin whether such ad 
hesions are present. However, in most 
cases of the double elevator syndrome, the 
insufhciency is not due to a supranucleat 
lesion or to peripheral adhesions. In these 
cases the cause must be a nuclear or infra 


nuclear lesion 


Sometimes a case with palsy of a single 
superior rectus will masquerade as a double 
CdSC5 shi vuld be le woked 


for carefully. A severe palsy of 
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as elevation. Thus, even when the eye 1s 
adducted, a palsy of a superior rectus may 
produce a vertical deviation. The presence 
of this adduction 
might be misinterpreted as a weakness of 
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we he cs 


vertical deviation in 
the inferior oblique of the same eye 
ever, the differential diaynosis 
tablished in most cases by comparing the 
amount of deviation in th 
ners. A study of the cy 
helpful in these cases 


diagnostic cor 
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Less frequently a 
simulated double elevator syndrome may 
result from a single paresis of an inferior 
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EVALI 
Atte 
motor anomaly has been made, its import 


ATION OF THI 


PATIENT 
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many the vertical deviation bothers 
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VISION, 


lJnder the first indication. the treat- 
ment is planned to re-establish or tacilitat 
This 1s often not 


possi le when tne deviation is 


binocular single vision 
convenital 


or has been acquired early in lite. In these 


CASCS the patient has otten had thy de 
viation tor a long time betore he seeks 
treatment. In them. binocular single vision 


often has never developed or has deterior 


ated severely with resulting suppression 


For thos 


lovertical devia 


and, perhaps, amblyopia patients 


who have acquired th 


tion later in life, a restoration of binocular 
ingle vision is often most important. This 
isa difficult task 

Vertical fusional amplitudes as mall 
and there is no stereopsis in a vertical di 
rection. The lack of vertical stereopsis can 
be proved by holding a pencil rtically 
in front of the eyes while fixating an ob 
ject in the distance. The pencil will b 


seeCT) double because of horizontal phy l 
ological diplopia. However, when the pen 
cil is rotated through a 90 degree angl 
thi two imaves will Come closer tovethe 
and finally fuse into one, all physiological 
diplopia having disappeared. The lack of 
vertical lustrated 
by demonstrating that bar reading 1s im 
possible with the bar held horizontally 
This poor vertical fusion range and the 


stereopsis Cal} also he 


lack of vertical stercopsis handicap the 
physician and orthoptist in their attempt 
to restore binocular single vision to those 
patients with cy! lovertical anomalies 
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Another difhculty in attempting to ta 
cilitate binocular single vision in cyclo 
vertical anomalies 1s the fact that the de- 
viation and resulting diplopia in_ these 
palsies has both a vertical and a tortional 
component. Both should be corrected in 
single 
vision. Binocular single vision will not be 
facilitated if the vertical component is 
improved at the expense of making the 
tortional component worse, These serious 
difh« ulties should he appreciated before 
the restoration of binocular single vision 
Is attempted The duration of the devia- 
tion, the state of fusion and the tortional 
component of the deviation should be 


attempting to restore binocular 


OWENS AND ELLA U 





OWENS 


evaluated before formulating any plan of 
therapy. 


Probably the majority of .the operations 
on cyclovertical muscles are undertaken 
for the second indication—that of improv- 
ing the cosmetic appearance of the eyes 
or reducing the head tilt. However, fre- 
quently in cyclovertical anomalies, the 
cosmetic defect is slight and operation for 
the correction of detects 
If the ocular torticollis 
has been present for a long time, it may 
have become so habitual that it will not 


minor cosmetk 


is not warranted 


he corrected by operation even though 
perfect alignment of the visual axes may 
he attained. 











SOME CONSIDERATIONS IN THE SELECTION OF CASES 
FOR ORTHOPTICS 


Mary VIRGINIA STALLWORTH 


BIRMINGHAM, 


THE first and one of the most important 
steps in orthoptic treatment is the proper 
selection of patients. The ophthalmologist 
makes the diagnosis and decides upon the 
type of treatment for all his cases, strabis 
mus or otherwise. Although the orthoptist 
does not select the cases for treatment, es 
tablishing a prognosis is one of the main 
functions of an orthoptic examination, and 
all of 


called upon for opinions and sugyestions re 


us as orthoptists are frequently 
garding the advisability of placing patients 
on orthoptic treatment. We must theretore 
have a certain amount of diagnostic ability, 
for without a proper understanding of the 
basic types of strabismus and of the needs 
of each individual case we cannot direct an 
effective course of orthoptic treatment or 
make intelligent sugyestions when they are 
requested. A close relationship between 
ophthalmologist and orthoptist 1s a necessity 
in the successful selection of patients 


A decision regarding whether or not a 
patient shall have orthoptics must be ap 


proached from two standpoints 

- 1. Is this case suitable ophthalmological 
ly speaking for orthoptics? 
What factors other than ophthalmo 
logical ones must be considered? 


) 


~ 


In thinking about the first of these ques 
tions, the diagnosis 1s of utmost importance 
of the 
must be determined betore it 1s possible to 
know whether or not the case 1s suitable 
for orthopti traininy. We have learned to 
evaluate the relative possibilities of success 
in the different types of strabismus, and | 


The underlying cause strabismus 


believe that today there is fairly yeneral 


Read 
American 
1954 


at tthe cet ‘ ft the ‘« thie 


Asso iat ‘) 
} lé rer 


ayt thie 
mnicimans Apt 
cf 


10] 


ALABAMA 


avreement as to what it 1s possible and what 
it is not possible to accomplish with o1 


the prt ICs 


In yveneral, the heterophorias, the intet 
mittent exotropias, and the accommodative 
CSOUrOp1as respond most dramatn ally 
orthoptics alone 


to 
In constant mechanical 
squint and in a combination of mechanical 
and accommodative squint, orthoptics alone 
effect 
to place 


cannot a cure. Survery 18 necessary 


the eyes IM a parallel Position, 
and orthoptics 1S usually indispensable 
before and after Operation in order to ol 
tain “The tact that 
orthoptn traininy alone is unlikely to alter 
the angle of mechanical squint should be 
bre vuvhet to the attention of the child's pal 


ents 


a tunctional result 


Not to do so may cause serious dis 
satistaction, for in alb mechanical squints 
surgery 1s indicated at the proper time.” 
When dl dex rease In the angle ot squint 
takes place, it is only a 


secondary occur 

renice 
Indications tor treatment of a hetero 
phoria depend upon the presence or al 
sence of asthenop symptoms If such 
symptoms are present, it must be deter 


mined, by a detailed examination and his 
tory, whether or not they the 
In thi if 
phoria, the general physical and psycho 


are due to 


muscle mumbalanc: 


treatment | d 
logical condition of the patient must be 
kept constantly in mind. Of the hetero 
felt that th exophorias are 
more likely to benefit from orthoptics than 
It 1s apparently 
easier to stimulate an underactive 


phorias, it 1s 
the esophorias miu h 
COnVeTY 
ence mechanism than it 1s to relax an over 
Patients symp 


toms indicating a convergence insuthciency 


convergence who hav 


for near work make up one of the most 
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satisfactory groups to treat with orthoptics: 
their latent deviations may be either eso- 
phoric or exophori 


The intermittent exotropias, especially 
those of the diveryence eXCess type, offer 
a real « hallenge. In most of these cases deep 
suppression 1s present and is usually very 
difhcult to overcome; in fact, some of these 
persons never learn to appreciate when 
their eyes deviate. Since cases of divergence 
excess usually have normal convergence 
power, treatment is directed toward break- 
ing down suppression and increasing fu 
sional amplitudes —— divergence as well as 
convergence. Although some of these cases 
respond to orthoptics alone, Surgery ColMm- 
bined with orthoptics is required to obtain 
constant and comfortable binocular vision 
for many of them 


In her book, Julia Lancaster Says that 
“refraction and correct glasses are a pre- 
requisite to orthoptic training. Everything 
possible should he done to make fusion ds 
ecdusy as possible for the patient. In ac’ 
commodative esotropia, correction of the 
refractive error 1s an invaluable aid in treat- 
ment but will not alone produce a cure 
A complete cure can only be obtained by 
dissociation of converyence and accommo 


dation through orthoptic traming 


In most cases with one of the types of 
strabismus just mentioned, we can say that 
from an ophthalmological viewpoint the 
prognosis tor a true functs mal cure 1s very 
good. These might be loosely classified as 
our “easy CAaSCS, alth« rugh I have yet to see 
any truly easy cases come for treatment 


Mechanical squints and combinations of 
mechanical and accommodative squints us- 
ually present a more guarded prognosis for 
functional cure than the previously men- 
tioned types of cases They are more fre: 
guently complicated by the presence of 
amblyopia, anomalous correspondence, 
vertical elements, paralysis and nystagmus. 
Fusion may be poor or nonexistent. Several 
examinations, or even a trial period of 
treatment, will usually have to be made 


before a prognosis can be given. A consul- 
tation between ophthalmologist and orthop- 
tist should be held as soon as all of the 
facts are obtained, and an agreement 
reached as to the outline of treatment. At 
intervals thereafter reviews should be made 
so that should any change take place, it can 
be dealt with without a waste of time. There 
are many surprises in orthoptics due to in- 
dividual determination and effort, conse- 
quently we must constantly be re-evalu- 
ating each case. If no progress is being 
made toward fusion after a reasonable trial 
period with good cooperation from the pa- 
tient, this fact should be admitted readily 
and orthoptics discontinued. On the other 
hand, a good report of progress may make 
the ophthalmologist decide to abandon sur- 
very Or postpone it. 


Just as we know in theory what is pos- 
sible with orthoptics, we can also eliminate 
those cases which from a medical stand- 
point are not suitable for training: namely, 
amblyopia which does not respond to total 
occlusion, anomalous correspondence which 
remains intractable after intensive efforts 
to establish normal correspondence, 
tomical abnormalities in 


ana- 
which the rota- 
tions of the eyes make it very difhcult or 
impossible for the patient to obtain single 
binocular vision (and this includes poor 
surgical results), absence of fusion, and 
high degrees of anisometropia 


When we have agreed that a case would 
seem amenable to orthoptic treatment, we 
cannot automatically place that person on 
treatment. Other factors must be 
weighed carefully before a final decision 
can be reached. This brings us to the sec- 


active 


ond aspect of the selection of cases: that 
is, factors other than ophthalmological 
which must be considered. This phase of 
the orthoptic analysis is often more dif 
hcult to assess than the medical evaluation. 
Here the orthoptist can frequently be of 
great help to the ophthalmologist in fur 
nishing information as to the attitude of 
the patient and that of his parents. She 
sees him more frequently and becomes 








SELECTION 


with his 
His 
parents will often talk more freely to 
and ask more questions of the orthop 
tist than of the physician 


in many ways more tamuliar 


case than does the ophthalmologist 


Some par 
ents are determined to go to any lengths 
to avoid an operation, and if the squint 
is one that will eventually require sur 
very, the orthoptist can do much toward 
changing this attitude and convincing the 
parents that the eyes will never be straight 
ened by exercises alone. On the other hand, 
there are parents who are so anxious for 1m 
provement In the child's dppedrance and 
for the removal of occlusion that they want 
Here the orthoptist 
can assist the busy ophthalmok “rst by ex 
plaining more fully to the parents the im 
portance of 


surgery immediately 


preoperative orthoptics and 
by keeping them content to }y St pr me sur 


gery until the proper time 


There ATC SOOT pomts Ol a psy he rh wical 
nature which are of much more importance 
to the orthoptist in her work with the pa 
tient than to the ophthalmologist in his ex: 
amination. For instance, some children who 
will submit very cooperatively to an ob 
jective examination will make no subyec- 
tive response whatever, or 11 they do re 
spond, their attention span is too poor to 
Age, 


need of discipline, or low intelligence may 


warrant regular orthoptic sessions 


be responsible for poor cooperation or lac k 


If the child’s 
sponsible, It 18 necessary to postpone or: 
thoptics until the child is ready. We have 
tound it best in these 


ot response youny ave 1s re 


cases to use occlusion 
when Necessary and to k ep in tou h with 
the patient by having him come at regular 
intervals for check of visual acuity and re 
evaluation. The parents then do not become 
dissatisfied and feel that nothing 1s being 
done tor th 
seck 


hild. and they are not so 


| 


prone te treatment cis where 


Thi ave ol th 


consideration also in th 


patient ts a tundamental 
treatment of am 
adolescents, the 
psychological aspect of this method of ther- 


] 


luated. If he 1s 


blyopia by occlusion. In 


apy must be caretully eva 
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not willing to wear a patch, I do not feel 
that the patient in this age group should 
be torced to do so. The psychological up- 
set may be more harmful than the ambly 
With suthcient incentive, 
ot these children are 


opic eye many 
anxious for an m 
will 


pre Vvement mn and 


fully. 


vision cooperate 


It low intelligence is the cause of poor 
response, orthoptics will not be of much 
value. Stupid children cannot learn to rec 
ognize their errors and correct them. The 
intelligence of the parents 1s of equal im 
portance. 


Whether or not the child 1s spoiled or 
in need of discipline is another factor to 
be considered. With proper handling most 
of these younysters will become cooperative 
patients in the othice; however, the relation 
ship between parents and child at home 
may make home exercises impossible. Home 
training plays a very vital part in orthop 
tics. If it seems unlikely that home ex 
ercises Will be performed regularly by the 
patient and conscientiously supervised by 
the parent, it is also unlikely that bin 
ocular single vision will ever be developed 
as a habit in his daly see rny 

l am sure that all of us in the South 
are constantly faced with the problem of 
the out-of-town patient Som: parenys are 
willing to make any that 
the child has the best treatment possi le 


Sacrifice to se 


However, in these cases the ophthalmologist 
must take the responsibility of advising 
the pare nts. It must be decided wh ther tor 
this individual person the benetits gained 
worth all of 
the time, effort, money, and physical and 


and his future needs will b 
nervous stress entailed by the trequent long 
trips 


lf thy 


caretully considered In il] of its ispects 


potential success of each case 1s 
betore placing a patient on orthoptic treat- 
ment, many failures due to insuthcient o1 
avoided. Th 
end result and its importance to the indi- 
vidual must be 


hay hazard treatment can bs 


weighed iValnst thie prol 
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able difficulty and amount of effort re- 
quired to achieve it. Even the mildest cases 
are tedious and time-consuming for the pa- 
tient and his parents 


In summary, I would like to quote some 
remarks of Dr. Burian:' 


amenable to 
Obvy 
ously treatment should he given in all cases in 


Not every patient who may be 


orthopt treatment must he “Mj treated 


which it may reasonably rm expected that ex: 
ercises may influence heneficially the manifest 
deviation This holds true espe ially for all Cases 
of latent deviation in which 
the patient of symptoms 


exercises may rid 
If it 18 a matter not of 
reducing a deviation or of giving comfort but 
of establishing binocular cooperation, judgment 
should be exerted in the selection of cases. It 
may he the part of wisdom to leave some patients 
alone to rest content with a cosmet surgical 
result. In cases in which the restoration of bin 
ocular vision may be expected to be a difficult 
long process, the effort expended on the part 


of the orthoptist, the child and the parents may 


be all out of proportion to the result achieved 
The orthoptist had better devote herself to Da 
tients who are more promising or more in need 
of help The child had better employ his time 
Practicing music or some other useful skill, the 
mother had better use her valuable time 1: at 


ing for her children and her many dutie 
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A SIMPLE METHOD OF 


DETERMINING 


THE COORDINATE 


REQUIREMENTS OF CONVERGENCE 


Ropert V 
LONGVIEW. 
IT 1s my purpose to describe a simple 
method of determining, in prism diopters, 
the eXact convergence requirement of any 


patient for a distance of fixation 
In this method thi 


pressed in tocal diopters, that:is, as the 


viven 
fixation distance 1s ex 


rey ipr cal ot the nxation distance e me asured 
This 


ation distance in tocal diopters is referred 


in meters means of expressing Nx 


to as the “dioptric distance It provides 
a4 means of expressing the relationship of 
the accommodative requirements of an 
emmetropic patient to the oordinate con 


vergence requireme nt 


deter 
a given patient? The simple 


How 1s this relationship to he 
mined tor 
this determination 


formula necessary tor 


can be derived by triangulation. Imagin 
that a patient with an interpupillary dis 
tance of 6 centimeters converges his visual 
axes from the parallel Position so that they 
intersect at one meter. It 1s easier to visual 


ize «this convergence measurement by 
these two visual axes 
meet the other. To do 
centimeters of devia 
This deviation, therefore, 


6 prism di ypters, 


thinking Of one ot 
as crossing over to 
this, it undergoes 6 
tion (hg.l, a) 
1s equal ty) since by 


definition each centimeter of deviation 
equals one prism diopter at this distance of 
one meter 

Th 


quirement expressed AS TOK al diopters times 


hasic tormula. accommodative ri 


the interpupillary distance in centimeters 


equals the convergence requirement in 


prism diopters, now 1S apparent Let us See 
it this formula is applicable to other fix 
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ation distances 
ther. if the 
remains 


Taking this om 
above 


step fut 
deviation 
that is, at 6 
diopters, a perpendicular plane placed one 


visual axis 


unchanged, prism 
half meter away would leave 3 centimeters 
se pdrdating the visual axes at that distance 
(plane EF in fig. 1, b). Since this 1s only 
one half of the total tanvential deviation 
needed to cause intersection of the visual 


axes at that distance, and since they are 


already converged 6 diopters, another 6 
diopters, or a total of 12 diopters is needed 
This answer 
The 

diopters at one-half meter 
required amount (2 


ilso 1S obtained by the hor 
mula 
dates 


ACCOMMG 
This 
focal diopters) of 


emmetroph patient 


accommodation times interpupillary dis 


tance (6 centimeters) vives the required 


amount oft 
that 1s. 


convergence in prism diopters, 
|? diopters 


The tormula tor determining the con 
vergence requirement for any fixation dis 
tance, therefore. 1S Accommodative re 
quirement of an emmetrope, in focal dioy 
ters, multiplied by interpupullary distance 
coordinate 


In centimeters equals Conve: 


vence in prism diopters 


For the purpose of simplification in this 
paper, the emmetropic accommodative re 
quirement expressed in focal diopters wall 
he desiynated as “A and the 
p ka 


Convervence 


Interpu 
pillary distance as will repre 


sent the coordinate require 


Thus 
the formula in simplified form is: A & p.d 
C 


ment expressed in prism diopters 


T he 


proposed to indicate the amount of yer 


term “convergence coordinate’ 1s 


metri CONMNVeETYCNnce IM prism diopters re- 


juired for the visual AACS tq intersect at 
(a COMM dative) 


any fixation distance 


LOS 
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FIG l 


of one meter (a) and one-half meter (hb) 


This term is synonymous with “adduction 
coordinate, described in a previous paper.’ 


For the purpose of mathematical deri 
vation, the right angled triangle of figure 
l,a will be used. Geometric steps for the 
evolution of the formula have been pre- 
sented in the Appendix of this paper. 


As with any formula dealing with the 
constant relation of two variables to each 


other, we now have coordinate values 


Prism diopters of convergent angle as determined by right angle tria 
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which can be plotted graphically. These 
coordinates are accommodation and con 
vergence. Differences in the interpupillary 
distance result in different values of con 
vergence coordinate for each correspond: 
ing value of accommodation coordinate 
(fig. 2). For example, two patients, one 
with a 6.0 cm. p.d., and one with a 7.0 
cm. p.d., when fixating on an object 33 
mm. distant, require 18 and 21 prism diop 


ters respectively in order to cause their 
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IN PRISM DIOPTERS 
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FIG, 2--The 


that 
determined by the abscissas and ordinates 
should 


he remembered that this IS a simple mathe- 


visual axes to intersect at point, as 


of the above coordinate system It 


matical expression ol the geometric con: 


vergence requirement when the patient's 
interpupillary distance and his fixation 
distance are known. It does not my ly that 
the coordinate amount of convergence al 
ways occurs. The normal and abnormal 
pathologic physiology of convergence and 
soni clinical a] plications of the conver- 
been discussed in a 
Subsequent papers will 


aspects 


Ox dinate havi 
paper.’ 


Ven ‘ 
previous 
c¢ VeT other 


accommodative and convergence requirements of patients with different interpupillary distan 


SUMMARY 
des ribed \A hi hy 


makes possible a rapid determination of 


A simple formula is 


the normal! COnNVeTYCHC requirement If) 


prism diopters for any patient tor 
Derivation ol the for- 


any 
fixation distance 
mula is described in a supplemental Ap: 
study by those who 


mathemati al prool! ol the formula 


pendix ror desire 
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accommodative-eflort 
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10% 


If 
stituted for 
sample 
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APPENDIX 


centet ot 


rotation of the eye are suDp- 


positions B and C in figure la, a 


calculation determines convergence re 
quirement for the fixation point A as follows 
Angle % now represents convergence of 


| 


visual axes AB and AC 


Angle © 1s determined in prism diopters 
hy the tanvential de Viation ot visual Axis 
DC to the leftward along the frontal plane 


AD to its point of intersection A_ with 
visual axis AB 
Parallel lines are always equidistant there 


tore distance BC: and AD are hoth equal 


to the interpupillary distance, 6 cm 


Tangential de Viation a 1 fa) 


point A 


occurred at a di tance of one meter trom 


the patient & eyes 
Dheretore 
angle © equals 6 prisn 


by definition of prism diopters 
(ie 6 


distance of | 


diopters 
cm tangential deviation at 


meter 6 prism diopters) 


Angle © is 
AEl 


trianyle . ABC 
AB EI 


and 


AE 


sane for 


Theretore. Bf 


distans ec 7 


HILL 


(1 all sides of similar myght angled tri 
anvles bye At the SATE proportior ate re 
lationshay tc At hy, other) 


By substituting values indicated in figure | 
6 | Ef ) 5. therefore rl Mm 
Inasmuch as angle © still repre 

diopters intersectio!r a> 
visual axis AC at frontal plane EF is equal 
to only one hall ot the deviation neces 
sary for it to point | i 
of 12 prism diopters deviation ts 


, 


ents 6 


prism and the 


intersect aft total 


T¢ j iiveé d 


for this intersection at E; therefore, each 
centimeter of deviation at thi listanc 
represents 2 prism diopters 

Distance EB (0.5 meter), whuicl im my 
‘ xpressed A dioptric distance i trv 
recipro al of this metric distance, 1. > 


multuphed hy the patient spd (6 
« TT) } 


VetTyence 


I he 


Act ommodative 


required i 2 prism diopte: 


formula theretore 1* 


requirement, of hoptrn 


times the interpupuillary listance 


(in centimeters) equals coordinate cor 


vergence requirement (in prism diopters) 


A x p.d > 


or, in abbreviated form 











A SIMPLIFIED AFTERIMAGE TEST FOR RETINAL 
CORRESPON DENCE 


RuTH WAHLGREN 
KENNETH C. Swan. MD 
PORTLAND. OREGON 


IT 1s the PUPPpose Of this report to de COTES] ondence has been confirmed hy 
scribe a simple technique for creating after many observers during the past halt cen 
MWnaves This te hnique has bes m wus d at tury howeve 7 the test has not heen used 


the University of Oregon Medical School = routinely in ophthalmologic practice be 
primanly to determine the state of retinal cause of the dithiculties of conducting tt, 
correspondence in patients with strabismus. — particularly in young children. The stand 
ard technique consists of utilizing a long 


Phe introduction of atterimayves tor the 


) hlament of mecandescent light such as a 
study of retina! corre spondence Is du te) i ( ( wnt S 


: : “4” : / iF , rT ’ 
Hering Afterimaces were Gret used 28 32 howcase lamp. A black center ring with 


a fixation mark is placed halt way along 
means of mnvestivatineg imomatk Ls retina! - | ~~. s 


hy Techermak the filament. The filament of light ts 


orrespondence In expert 


ments on himself, and simultaneously by placed in the vertical position in front of 


Bi Ischowsky on 4 lay 7 yroup of clinical Cone eye, and then thy path nt fixates the 
path nts These authors stimulated first thy 


vertical meridian of one eve with a vertical 


black center rinv on the lobe for at le Ast 
ten to fifteen seconds with this eve. Then 
thy filament ot hohe IS Swit hed to a hor 


line ot light from a showcase incandes 
zontal position and the path mt txa. th 


cent lamp, and then the ‘horizontal m 
ridian of the other eye with a horizontal 
line of light. The lamp was provided with 


lobe for anothe r ten to fifteen é ond 
with the other eye. He describes or drav 

on a board or paper. the relative pos tio 
a ring at its center. by arin’ a fixation mark aie - ‘os . — | ) 
oft the two afterimaves as hi ot wrves th rm) 
In this fashion the fovea itself was pro 
tected trom stimulation and the resulting The standard technique described above 


atterimage in each eye consisted of a lin has several disadvantayves. In many youny 


with a gap in its center. These gaps repr 


patients it is difficult to create a lastiny 
sented the foveas: thi tWO had ad COM 


atterimayut i) that often thy atterimave 


Tin) visual dire: tion only One |} dp wads It) th first eve 18 lost by for thy attermmay 


seen. the Verth al and horizontal after can he created in the second eve Further 


Images forming a cross. If the two foveas more. itr juires that the patient main 


did not have a common visual direction, gain accurate fixation at a point in th 


that is, if retinal correspondence was ab enter of a bright light source. The yvlar 


normal, there would be two gaps and the fren ig yncomfortable and results in vari 


Cws afterimages would dppe Al separated abl Or inaccurate fixation 
\ the anvle Oo} anomaly 

At the University of Oregon Medical 
School. Wi have modified thy technique 


in two ways. We routinely adapt our pa 


The validity of the afterimage test for 
the determination of the state of retina! 


| 
From the Department of Ophthalmology, The Univer tients to the dark betor conducting thy 
sity of Oregon Medical Scho test because afterimaves are most intense in 
Part of a study being conducted l¢r a wrant trom the 
(jregon State Elks Associat ft) a dark aday ted cyt lark idaptation tistl 
Read at the meeting of the Western Section of th ally takes place within a matter of ten 


American Association of Orthoptic Technicians, Ape 
40, 1954. Portland, Oregon minute but it 18 not nec Sary to place 
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the child in a darkened room for this 
period. Instead, the red plastic goggles 
worn by radiologists for dark adaptation 
prior to fluoroscopy can be placed over 
the child’s eyes; the frightening effects of 
darkness are thereby eliminated. Our sec- 
ond modification has been to substitute for 
the showcase lamp, an electronic flash unit 
of the type commonly used in physicians 
offices for clinical photography. These 
electronic flash units produce a very in 
tense flash of light of short duration. The 
patient therefore is not required to main- 
tain fixation on an intense light source. 
Furthermore, the afterimages can be created 
in both eyes within a matter of seconds. 
This has the advantage that afterimages 
of comparable intensity can be induced. 


At present we are using a Heiland Stro- 
bonar I electronic flash unit. This is an 
inexpensive, small unit which produces an 
intense light which lasts only 1/1000 of 
a second. We have prepared a simple 
plastic hood which fits over the light. The 


plastic hood is black to prevent loss of 
dark adaptation and has a slit which is 
two inches long and one millimeter wide 
A quarter-inch square of white adhesive 
tape 1s placed across the center of the slit 
with a black dot for fixation. The small 
dot ensures accurate 


foveal fixation and 


the tape creates a gap in the afterimage 
which permits the patient to align the 
afterimages accurately 


Our technique is as follows: The pa- 
tient wears the red goggles for at least 
ten minutes before the test is undertaken 
The electronic flash unit with the plastic 
hood fitted over it is used at one-half meter 
distance. The patient is asked to fixate the 
black dot on the white background with 
the line held vertically before the usually 
deviating eye, and then horizontally be- 
fore the usually fixating eye. When the 
afterimages have been created, the patient 
is asked to locate the afterimayes on a 
piece of white paper held one-half meter 
in front of the eye. We have found that 
with small children, more ac and 
rapid subjective responses are obtained 
when the examiner draws a vertical line 
on the paper and asks the patient to draw 
in the horizontal line where h: 
relation to the vertical line. 


urate 


sees it In 


The method described above has 
quite successful even with preschool chil- 
dren. It has given us more consistent re- 
sults in the determination of the state of 


| cen) 


retinal correspondence than has been possi- 
ble with the standard techniques of con- 
ducting the afterimage test. 
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SACRAMENTO, ¢ 


EVERY experienced technician finds that 
breaking down suppression 
major portion of the tim 
tic | In the 
fusion cannot 


onsumes th 
pent on orthop 
presence ol 
If the suppression 1s 
partial, then partial fusion may exist. It 
it 1s intermittent, then exist 
part of the time 


sons suppression, 


exist 


_ 


fusion may 


Fusion may fail because 7.) either motor 
or sensory factors or a combination of both. 
If the patient cannot vet fusil le imaves on 


the corresponding areas of the two eyes, he 


Cannot proceed to Sensory rusion In this 
discussion it will be assumed either that the 
patient has motor fusion or that th 


ophthalmologist anticipates securing it by 
surgery or prism correction fol 
It 
the patient has normal 
that thi 
ot the 


lowing o1 


thopti treatment also assumed that 


LS 
orrespondence and 

orresponding areas are the foveas 

tWoO eves 

A patient who has two eyes 


y 


with reason 

ably good visual a uiIlty Can adjust to the 

problem of binocular vision in only five 

ways 

1. He can tuse normally 

2. Hi 
He 


an tolerat: diy loy la 


Cdl) SUPpPress ONE Mhape 


4. He can develop anomalous correspond 
eTICe 

5. He can develop the blindspot mech 
An isit) 
Im the presence ot obstacles to normal 

fusion, the commonest adjustment 1s by 


suppression. This may be partial or total, 
constant or intermittent, uniocular or al 


ternating, or a combination of these types. 


hf Sa i ‘ to { prt pt | 4 ate y 

Read at the Meeting of the WV est m ot | 
Ame in A ition of Ort pt Le i Apt 
1954, Portiand, Oregon 
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ALIFORNIA 


It is therefore the duty ot the technician 


to find out how the patient 1s using his 
eyes (adapting to binocular vision), to cre 
ate situations in which it is easier for him 
to use them better, and finally to tind out 
whether he of these 
to offer 


discuss t «ti 


is taking advantayus 
do yf bach 
special problems. I shall 


turn 


Situations step its 
hoon 


HOW IS THE PATIENT SEEING 


Phi 
philosophical concept of normal vision; how 


does 


SWel 


exact AlISWe! depends Lipron the 
Anyone see / There Ls 
to this question 
opththalmology. Ther 
epted As 


CYCS Ce 


no perfect 
thy 


an 
ol 
COM): 
Normal hu 
, Or “perceive,” 
integrated image, a 


IT) 4 


Were 
are only some 
rm nly A umMy tion 


man d single 


omposite of the imaves 


received by each having form, color, 
and location in space. During a lifetime of 
experience in seeing such images, the in 
dividual builds up a vast body of assoc 
ations, interpretations and meanings about 
them. These interpretations are susceptibl 
to change. During intancy and early child 
hood thi haracter of the images ts also 
vradually chanying dl the eye Yrow ind 
as its mature anatomy develops. The imag 
becomes clearer and 1s more firmly main 


tained (oT) th f mmodation and 


W hi mever a 


fovea asa 


moto! control 


Iiprove re- 
fractive error is corrected, or surgery 1s 
introduced, a MOTs udden change itl the 
haracter Ol thi imaves takes place, and 


the path nt has to make a corr pondingly 


juick adjustment 


Nature has implanted an instinctive de- 
3) | 
To achieve this, Nature requires us 


Sire for one ty] Cc mae A single clear 


Ohie 


to abhor blur or diplopia. If, by abandon 
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ing fusion, we can achieve a clear single 
image, Nature has no great objection. Since 
the mechanism of fusion permits only ob 
jects on the horopter to be fused, normal 
eyes get abundant experience in suppres 
sing diplopia and the blur of objects not 
on the horopter. This skill is easily extend. 
ed to any other Mapes which seem to the 
patient Loo dith« ult or distressing to fuse 

The study of blur, or accommodation 
failure, Is Not in the scope of this paper and 
will be omitted 


The question then becomes. “Does the 


patient see ‘one or ‘two’; has he single 


vision or diplopia?” 


If he has a single image, is it obtained 
from monocular clues only, or is there total, 
or partial, integration of binocular images? 


If he sees two images, what is his inter 
pretation of the relationship between the 
two images’? In this last question lies the 
most common source of error in making an 
orthoptic analysis. Sometimes it 1s very 
difhcult to find out how the patient 1s se 
ing his tWo imayes, but a COMMOn catlse 
of careless diagnosis is due to failure to 
keep in mind at all times the various pos 
sible interpretations 


The most frequently ignored interpreta 
tion 1s relationship in time, which is quite 
distinct from relationship in space 


The word “two” in the English language 
may mean two simultaneously, which is 
relationship in Space, or two conse utively, 
which is relationship in time. They are not 
the same thing, and the use of the word 
“two does not differentiate them. There 
is nothing in the process of learning to talk 
that teaches the child, or even most adults, 
to distinguish between these meanings, but 
it is the very heart of orthoptics. “Two” 
in space Means simultaneous perception and 
the absence of suppression, whereas “two” 
in time means alternation and the presence 
of suppression. Many failures in orthoptic 
training are due to the use of this word 
interchangeably to indicate both time and 
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space relationship. If | mean simultaneous 
perception when I use the word “two” and 
if the patient means alternation, we are as 
far apart as the poles In interpreting how 
the patient sees This problem 1s frequently 
brought to my attention in two ways the 
ophthalmologist will sometimes tell the 
mother that the child ts 
as a convenient (7?) way to describe strabis 
mus, and the mother takes it literally. This 
sometimes leads the child to pick up the 
word and complain that he has diplopia 
I have found it extremely rare for a child 


seeing double” 


to have diplopia, except briefly following 
surgery; Nature protects his single vision! 
Secondly, patients go through orthoptic 
training with emphasis on the recognition 
of diplopia and claim success, when a care- 
ful analysis shows their “two” is consecu 
tive (time relationship) and not diplopia 
(space relationship). 


It is the duty, of the te: hn idn to a hie € 


real SUucCeéSS simultaneous perception and 


not alternation 


PTRCHNIQUES FOR DETECTING THI 
RELATIONSHIP OF TWO IMAGES 


The simplest way to discover relation 
ship in time is to watch the eyes of the 
patient. If an eye moves, it is not receiving 
a sufficiently stable imaye for interpretation 
in space; there is no diplopia. My favorite 
phrase is to say to the patient, “Nothing 
counts if your eyes have moved just be 
fore or while you are speaking.” A state 
ment from the patient is acceptable as evi 
dence only in the presence of binocular 
stability. He must fix on an object (usually 
a swab-stick handle) and 

still before he is per 
mitted to say “one” or “two.” Moreover, 
I require him to use exactly those brief 


a butt m on 


keep his 


cyes 


words with no flowing sentences about 
“Now I see two horses.” | have observed 
that children use wordiness to escape from 
making accurate observations, rather than 
as a tool for reporting them. The fewer 
words, the more probability of accuracy 
Also, in the time consumed for speaking 











ANALYSIS AND TREATMENT OF SUPPRESSION 114 


several words the eye status is more likely 
to change. Stability which can be main 
tained for one word is frequently impos 
sible for several words. Note that when the 
patient has made his report with his eyes 
still we do not have proof of his visual pat 
tern: we have one piece of evidence which 
is Our starting point. 


If the patient does have two simultan 
eous images, they have location or relation 
ship to each other, and it is possible for th 
patient to 
especially to describe changes in relation 


los I toveths r 


describe such relationship, 


ship such as “ and “tarther 
apart.’ The technician must have the knowl 
edge and skill necessary to check the cor 
rectness ol the patient s claims; he 
know 


must 
where the second image would be 
located if it were there, and how to chan 
its location by prisms, by distance, or on 
Such skill 1s taken tor 


granted in all my subsequent 


the amblyoscope. 
discussion 
It depends, of course, upon the angle of 
squint, distance of the point fixated, and 
type of correspondence 


ll. When th 
technician must decide whether there 1s a 
possibility of fusion. The patient may be 
seeing a single image for the perfectly 
The Sim: 
plest way to decide this 1s by a combination 
of inspection of the patients eyes, 
cially the 


cover test. In the presence ot possible ru- 


| dtient Say one, the 


normal reason that he 1s tusing 


espe: 
’ orneal ri tlexes and use ol the 
sion, the corneal reflexes will be correctly 
located (allowing for possible angle kappa) 


and there will be no movement of redress 


on using the These are elementary 
techniques, but their use for studying suy 


pression Status, 


COVET 


instead of merely tor mak 
ing measurements, is too often neglected 
If there is manifest deviation, or movement 
the single the result 


of redress. Image 


not of fusion but of suppression 


Il. Th 
may be determined | 
to locate th 


presen t the diplopia image 
y requiring the patient 
correctly. In 


will be unable 


second image 


the at sence ot diploy la he 


to do so. When the patient says “two,” 
if he Ls 
ages, and not 


actually perceiving 
“taking” his statement, 
then the second image has location. A little 
ingenuity enables the technician to change 
that 
“outguess” her: the 
simplest method is to change the location 
of the object fixated by 
to, then farther 
Another consists of 
altering the vision of th 


two mm 


the location of the second image s 


the patient Cannot 


moving it closer 


away trom. th: 


patient 
change mechanically 
patient nxing 
eye with a covet i vertical prism may hye 


used, or a lateral prism 


The chief difhculty in evaluating the 
patient s reports on location of secondary 
images results from the extreme instability 
of thi experience 
He may have such fleeting binocular pet 
ceptions t] hat hye ha > ne 


hefore it 


evinner nm bino bial 


time to locat in 
imag suppressed. It may exist 
at the moment ol spec hy and ( lisappe ar 
before it can be talked detail 
There ts usually some evidence of the loss 
of the mag 


about in 


such as a movement of the 


4 
ct yt 


IV. If the technician 1s satisfi d that the 
patient does not have dipk pla (and is not 
fusing), the next task 1s to find out under 
what conditions diplopia can be aroused 
1.0... how difhcult it is to break down sup: 
pression. This is the most important clue 
tO prognosis in orthoptic training 


There are two useful approaches to this 
problem. One is by making the image very 
stimulating, as by the use of a bright light 
The other is by making the two images 
differ so that the patient is made aware 
whi h HWnave 1s This IS 4CCOM+- 
plished by a red filter. Some technicians 


‘ Ff 
al Ways 


“missing. 


study fixation patterns by using 
a light for fixation | do not do 4 
| Want to study how the path nt uses his 


CCLAUSC 


eyes under conditions as close to normal 
as possible. I light a 
step toward “artificial help,” a t 


definite 
hnique 


consider a 


for breaking down suppression rather than 


for merely studying it. However, it 1s pos 
sible to proceed from “success” in 


vett Ing 
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‘tailure to get it 
instead 3) the 
the techni Lit) SO choos . 


diplopia on a light to 


on a button. reverse, if 
If, even with a 
light, there is no recognition of diplopia, 
the next Step is to use a I d filter over the 
better (fixing) eye, or the mght eye 1f 


there 1s no basis for choic 


V In thi red filter SEGUETICE te hn {luc, 
should be such 
ad Way that failure to arous diploy la re ally 

Uuppression and not 
understand what 1 
lack of attention to the situ 
ation, or lack of vo 


each ste] carried mut in 


Hicals thi presenc Ot 
merely a failure to 
wanted, of 
abulary to deserib 


A high devree of 


exists amony t 


what IS SCT) on?rusion 


hn Mmns as ti what d Pa 
tient See hy iS Alle ved t » che cribs 
which have dit 


ind ti 


"4 ALIS 
bys perceptions IT) ord 


ferent meanings tor patient hnician 


| havi already at LSS 


d relat nships 


in time and pac When color 1s added 
to the situation, it is more difhcult than 
ever for the patient to be accurat and 
even mor are abou. the use of words 
must be exercised. Th: phras red and 
white” is a triple pittall. In the English 


language the conjunction “and” may be 


said to b (a) 
(c) 


first warning to the pa 


used correctly if it means 
simultaneous, (hy) 


Vii Me d 


consecutive, or 
HH. nee My 
tient is that the words “red and white’ ar 
never permitted! Betore using the red filter, 


| show him tWo buttons, Oonle red and Core 


white. and demonstrate how | Want him 
to describe them: If side by side (simulta: 
neous) he is to Say “two. It one after 
the other, he 1s to SAY red” when he 
sees the red one and “white” when he 
secs the white one and omit the word 


“and” entirely. If they mix, he ts to say 
“different. 
him the word “pink.” 


Later im his training | teach 


With the red filter (which dims as well 
Ls colors) placed over the better eye, the 
patient is told to “choose the one he will 
look at, red or white.” When he has made 
his choice, the technician must watch tor 
the slightest movement of the eye which, 
would mean loss of fixation. If the patient 


cannot control Hi fixation, no Statement 


about his perception 


vo] one or two imdges 
Ls acceptable W hen thi eye Moves | Sd), 
That did not 
To help the patient understand what 
p ted of 
You ar 


red one also 


count; yout moved,” 
him | make Statements J hy) As 
looking at thy 


there?” 


white one: 1s the 


If the patient does 
in three to fivi 


not get diplopia with 
minutes of coaching, I con 
sider that diy loy 1a does not exist for isual 
eeiny and must be aroused by more arti 


nim tft Crh Mie ! 


tatement 1s a ceptabl due to an ippedl 
ince Of stable fixation, | require him to 
locate th ond Mma HH. now ha OO! 
to guide him and can report which sid 


thi red Cop} Is OT) 
rivht 1s 
is better to refer te 


The use of lett and 
unreliabh with dl | 


1 


ro uch as door side or window sid 
| never permit him to point to a second 
imave, since it involves a motion of th 
body which maki study t hy nxation 


very difheult, and there is very apt to be 
dl change In NxXation associat vith thi 
pointing which invalidates his observation 
at once, It th 


dire tion 


second Wave ] 11) thy rivht 
(crossed or homonymous, in 
with his strabismus) hi 


next describ 


Aavreement must 
apart they are. A 
hy I ful juestion 1s "Is th re room for om 


button im b 


lf the 
Curate report on thy le 


how tar 


tween, or two, o1 thre 


patient is able to make an 


dl 
Cation ol thy ond 


Wmave at Neay#», | Ts 4UITe him to mak the 
Same attempt at a yreatel distance, such 
a8 On a wall target at four feet Hi may 


and to 
spacing of the 


hy asked to walk slowly to and Ire 
describe changes in the 
imaves. At all 


close ol servation for 


times his eyes are under 


fixation, al- 
It he su 
in all these tests for diplopia, he 1 
tested without the red filter. 


loss =) 
ternation, or any instability ceeds 


then 


The tollowing intormation ts gained dur 


(a) how deep the 


ing this testing process 





ANALYSIS AND TREATMENT OF SUPPRESSION 


patient's suppression is; (b) how mature his 
obsk rvations are ( ) how am nal I hi Is t 


my teaching technique; and (d) the or 


thoptic prognosis tor 
fixation (as distinct 

or reducing the di 

to vervenc Ontrol 
respondence during these 1 
information about tl 


Wn othe r Way 


VI. The ke 
pre Stonm on ti 
patient Nx! 
. rt thi 


other 


Phi 
should f 


uly 
Loar 


stimulus << 


‘ Vi . t< T 
looking Lik * rer T a ‘ / ZT Te) . rar i ' peated 
sh uld have det , ' 


the checkmarks 


nal 


to this center 


observed in 
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check marks and who manifest no loss of 
fixation may still have some intermittent 
suppression which can best be detected by 
their inability to perceive stereopsis. Con- 
versely, many patients who have no ver- 
gence control (amplitude) are able to get 
sufhciently stable fusion at their deviation 
to perceive stereopsis: they suppress when 
the image is moved off the fovea, and ver- 
gence control would be necessary if they 
were to keep the images on corresponding 
areas. Other patients suppress the image 
If the amblyo- 
scope is set so that the reflexes are located 


when it does correspond 
for fusion, no movement of the eye is de- 
tectable which would help the technician 
discover the presence of suppression. Only 


the patient himself can detect the presence 


of suppression in such cases. This is 
why correct overt response iS SO essential 
to efficient orthoptic procedure. Fusion 1s 
a subjective process. All objective tests to 
evaluate it are only approximate, No mat- 
ter how carefully the technician prepares 
the situation for easy fusion, the patient 
may or may not accept the process in his 
brain known as “fusion.” When he sup- 
presses, he is refusing this process. Sup- 
pression may be partial or total, constant 
or intermittent, but in making the analy 
sis, whether it is for the first time or in an 
effort to discover how far the orthoptx 
correction has proceeded, the technician 
must not be fooled by relying on wholly 
objective tests or on wholly subjective re- 
ports by the patient, which are often erro- 
neous. The two appproaches must be co- 
ordinated and evaluated, the objective with 
the subjective, for the most reliable con- 
The better more 
each approach can be made, the more re 
liable the conclusion will be. 


clusions and accurate 


VII. The technician has only himself 
to blame if he has not learned to make 
accurate observations of the objective status 
of the patient, with superb skill in noting 
the slightest movement which indicates 
loss of fixation. To build up reliable sub- 


jective evidence from the patient is a 
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separate technique. It requires three steps: 
(a) the patient must find out how he is 
seeing: (b) he must know how to com- 
municate his findings; and (c) he must 
make an overt response which does com- 


municate these findings to the technician 


Mic St 


there are different ways to 


patients are quite unaware that 
“see” the same 
object that they may see with the right 
eye, the left eye, with both eyes with fu- 
sion, or with both eyes without fusion (di1- 
If. on 
changes from one method to another, he is 


rarely aware of the fact. The extreme value 


plopia) 


casual seeing, the patient 


of the major amblyoscope lies in the con 
venience and speed with which the dif 
ferent ways of seeing can be presented 
to the patient for his observation and in- 
terpretation. More than any other inven- 
tion, the amblyoscope makes it easy for 
the technician to grade the material offered 
for observation and guide the patient into 
making correct interpretations. If the pa- 
tient is too immature to make the simplest 
observations on the amblyoscope, he is not 
amenable to orthoptic correction by the 
learning process and only neuromuscular 
stimulation at the reflex level can be car- 
ried out; no true study of the suppression 
status can be made, and the technician can 
only hope that such stimulation is helpful 
in the development of binocular vision. 


If the patient can make observations on 
the amblyoscope, he must be given clear, 
obvious, and dramatic changes to notice. 
Many targets are so cluttered with detail 
that it is very difficult for the .patient to 
concentrate on the ones that matter, which 
are the check marks. If the patient is being 
taught to observe that the lion is “in” or 
“out” of the cage, sweeping motions of 
the handle should move the lion to and 
fro until the beginner is ready to interpret 
closer relationships Fusion targets should 
have bold, vivid areas missing for check 
marks. The technician should express satis- 
faction and pleasure freely when the pa- 
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tient approximates correct observations. 


Wa ItTINY for ACCUT AC y to come with CAPpel 
eTice 


The patient may be observing vi ry wi I] 


how can the technician find out? Only 


by the response 7) the patient To AV 1d 


confusion and reconditioning later in the 


lesson series. the technician should teach 


the patient from the very first lesson e 


actly how to communicate his observation 


rbal 


are the most useful, but responses involving 


clearly and promptly. V. responses 


eve-hand coordination such as in and out 


or chasing practice on the amblyoscope r 


huire the same careful coaching 

The patient and technician must dgre 
on the words and 
The make this 
analyze some common problems. “In” for 
patients means “in sight” 


necessarily These situations 


meaning of 
best 


vesture 
Way to clear is t 
some and not 
“in the cage 
are not at all the same thing, and to com- 
the difference the patient must 
he taught the acceptable use of “in.” “Out 

and “out of sight 


ly confused and the results ar 


municate 


are even more frequi rt 
even more 
disastrous since the one denotes 


and the other diplopia 


Uppressk I} 


The meaning of “two” 1s so important 
that it 1s worth emphasizing again and 
avain that 1t may mean either alternation 


or diplopia; no pains should be spared t 
teach the patient to differentiate these ob 


dt r\ itions 


On the amblyoscope the detection o 
observation 
All obse1 


this 
tant finding, and the patient should be con 


suppresston centers on thi 
the loss of suppré 


vation should concentrate on 


sion marks 


TT) ] (oT 


sistently discouraged from making obse1 


mate rial whi hy 


This is es 
connection with perceptions of 
a check mark which has 
been suppressed. Thus, if the “red gun 1s 


vations about irrelevant 


does not disappear pecially im 
portant In 


the recovery 3) | 


lost,” it is not the recovery of the red gun 
which is important, since this can easily 


TREATMENT OF 


SUPPRESSION Ll? 


be achieved by chanying fixation to th 


other eye; it Is recovery ol the red gun 
without losing the green gun w 

sired. Hence th 
should be tollowed by the observation 
“perfect,” and not by the observation “He 


l fc und thy 


observation “lost red 


? 
nas 10 avaln ()] red om 


W hen the 
and LIS ful ot Servations al out check marks. 
hy must next by taught to om ke 


a) <TVaAtION i 


patient Call mak: i Ural 


smytial 


At thi 
trains d to mak 
ire being di 


separated im pract ithe my tor discu 


to < mphasiz pork tly, that 


sion | would Ik 
by, his 
thi chara tel 


that we tind out 


Pher IS no pol 
and 


final that 


based on cal 
and vel 
referred attes 
haven t thi 
talking al 


Ine ty ivi alt 


responses 
servations 
Licnts, traininy 
technician 
thi Y afi 

report C 
juickly 


“seeing doul le 


rhnatoy 
pick uy thi y are 
dithculty 
in ce veloping 


Vill Vers 
tart thi patient on 7 
flash cards so that hi 
In ot 


servation and ri 


t reading as soon . f ed tiltes 
placed over the hxing eye, a plain whit 
ird (the back of an appomntment ird 
Lise ful) ind i OOVeT alt thi (onli pully 

ment 
lin turn and the pa 
red’ and “white 


following ple tict 


i hy eye 18 COVE! 
tient is taught to say 
He is then taught th 
as fast as he With both ey 

x posed, to hanve trom red 


W ith ey los [ to MM) 


promptly fixate it when 


an le arn it 


and 
ire Opened 
if thi 


not. to re p rt 


color and - other 
there.’ If which 
color is missing.”’ If it is there, to make such 


report without loss of the 


To nx on ome 


One 1S 


color first fm! 
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ated (true diplopia) To des ribe the lo 
cation of the second color—ats “side” and 
“how far away.” At all times he is coached 
“No, 
that is wrong, try again.’ When observa- 
tions are 


in the correctness of his observations 


‘ onsistently Wrony. pre wress Ls 


discontinued until] that step 1s mastered, 


days or weeks later 


If there 1s a possibility of fusion, the 
concept of “pink” 1s next introduced. Since 
the exact character of the blended color 
is indescribable, the word “different 
(from red or white) is used at first. When 
a4 patient can yet a blank card pink, df 
card for the 
or reades 


nonreadet Or words 


pl ture 
| 


is introduced and he is taught 
to watch for diplopia to the printed matter 
This is a very important step in proceed 
ing from peripheral fusion which permits 
mixing color, to foveal fusion, which is 


necessary for fusion reading 


Some patients with peripheral fusion 
may be dismissed as satisfactory. However, 
the technician should know whether the 
patient who is doing “pink reading” 1s 
suppressing the diplopia to the print, which 
should be present if he has failed to get 
perfect foveal fusion. When his fusion on 
flash cards with single words is satisfactory, 
he 1s promoted to reading in a book. Care 
ful training in this diplopia to print is 

yuival nt to bar readiny 


IX. A patient who can make accurate 
correct observations and responses On the 
amblyoscope and with red filter (which 
may be achieved in one lesson or one year) 
as close to 


For this | lke 


(“Christmas or other 


should transfer to a situation 
asual seeing as possibl 
wall targets best. I us 
holiday stickers pasted at convenient height 
for eye level from 
two to six feet. Subsequently, the patients 


light 


prac tice at distan cs 


transter to doorknobs or switches 


around the room. 


The patient must fix steadily with one 
eye. Most patients are more expert in sup 
pressing one eye than the other. If the 
patient fixes with the habitually suppres 


Sing eye, the other eye 18 more likely to 


refrain from suppression, permitting the 
patient to experience diplopia. Eventually 


he must be able to fix with either eye 


Any motion means loss of fixation. It 1s 
common tor a patient to be intolerant of 
steady fixation and to make “avoidance 
movements. Steady fixation often results 
in lacrimation an encouraging sign of 
orthoptic progress, since it will not occur 
If the patient 
stands about 3 feet from the wall and the 
sits halfway 


hand 


if he is not fixing steadily 


hetween wall and 
used for th 
cover test on the patient s eyes and the 


technician 


patient, one can be 
other to point to and discuss the location 
of the secondary target. After the patient 
spends a few moments looking at the wall 
target, the technician can tell when th 
steady enough to warrant dis 
When it is 
Th 


technician must be capable of saying “Ns 


fixation 1s 
cussion of the second image 
not there. it cannot he diss LASSE d 
you are wrong” when the patient claims 
diplopia which is not existent, re. in th: 


pore SCTIC’C cyt eat ir of thy cy 


The locate the 


image. This requires sufhcient endurance 


patient must second 
in maintaininy binocular fixation to 


Thi 


lumit 1s one-half minute or fifty 


pe rimit 
observation and discussion minimum 


This 


pr «AK 


counts 
unit of endurance is ideal for home 
tice. As soon as the te hnician us confident 
that diplopia exists, the patient 1s dismissed 
until he can hold fifty counts at home; he 
then returns for more advan This 
for determining how 


ed work 
is an excellent devics 
good the home cooperation really 1s. 


It is gratifying to find that some patients 
with intermittent tropia are unable to hold 
diplopia for 50 counts because they prompt 
ly fuse! Unfortunately, most patients “lose” 
the second image and mistakenly claim 
“fusion, which event can be quickly di 
tected during an office visit. 


During the period when binocular fix 
ation with diplopia is fleeting, a gross 
observation of the direction ot the second 
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Map should © a eptal I With Increds 
ing stability, it becomes possible for the 
techni Wan to 


S metimes thy 


“touch” the second imag 


1 


touch 
With a hohe pr Int 


patient can learn to 
his own secondary imag 


yardstick. Hi 


and is 


er Ol is no longer suppressiny 


a candidate tor vergence control 


The patient may take st ps to and trom 
the wall, noting the corresponding chang 
cation of the second image. He may 

transter fixation, changing th 
image to the other side. Physiological di: 

conveniently introduced 
Patients with peripheral fu 
veal suppression often may pet 
thi diploy ld 
which their deviation 


! 


in thi lf 
I arn ti 


Mia\ 


plopia 


» bars but not perce 
to th tarvet 


5 } " 
should hb 


how 
present. This very useful phi 
nomenon of bar practice 1s too often w 


nored 


It is a valuable technigu 
hifficult toveal 


cs) he ly 
UY ! 


» Dre ak MOWT) 


} 
mstanti' 
| 
inttei- 
3 a ,_ eve 


ur. he wall not: 


p itient an 


stat 


icquired orthopti 

orrection. | tind my “three kinds 

| | this purpos 

The patient 1 uested t ok at a wall 
tarvet W hat do (On horse 

“How many kin | 
Thre: W hat 

“One with my mght ey e ye asle 
One with my left 

ine with both 
see / | don't kno 


three kind 
u rivnt eye f I 
W hich kin do You 


(*hildren simply 
at nt know thy ft 
Wace bs 
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pression, and when the technician can real 
ly convince them that this 1s a sad but true 
state of affairs, a tremendous step forward 
Is tak n learn 


| CHNCOOUPF ALS the family to 


this Question sequences and fire it at the 
all ox 


the naming of all the 


usually omitting 
kinds of one. It 
W hat do 
many kinds 


Which kind 


patient on CA STODLS 

speedy WUtS 
How 

Dhre 


lo you see? [I dont know! 


nen becomes a 
“One Tie ose 


YOu Sect 


of one are ther 


Atter this en thoroughly unde 
stood l proc l to say Li 
ich the 
dd 1 techni At which romotes th 
head of th lass, where they di 

ol Finally Lis 


’ with th hve! 


and 
tilts | 
’ hild 


t s find out. 
appli ation of the red 


thi Dal 


thy patient tatu 


adequat 
acuity, percepts ot the 


hoth eyes, 


Haves 
ind motor control so that 

le images tall on 
of both eyes. The 


by COTTS 


orresponding 
development >] 
reirac 


| 
hdl ACUITY ction of any 


tive error and by occlusion is the essential 
preliminary to orthoptic trammyg,; but un 
less the goal 1s cosmetic correction only 
it is futile to proceed to the dev loy ment 
of motor skills untul the intermediat step 
aretully and 


failures ar 


‘ | Din ular 


t 


perception 1s 
tablished Motor 


and noticeable. and their corre 


hott by] t 


} 
ly math 


may | VeTy iil k and spectacular 


Lis d The ti 


PusioOn 


aching of nor 
when a patient has 
history of adaptation to faulty ensory pel 
| | and mor ted il 


skill and patienc 


5 (OW 


utmost 





The Development of Orthoptics in British Columbia 


(CATHERINE T. Li 


ANC OT 


VER 


BEFORE proceeding with the history 
of the development of orthoptics in Brit 
ish Columbia, I should like to review 
briefly the history of the origin of orthop 
tic traming schools in England, where they 
were first established. 


Dr. E. E. Maddox. 


surgeon, oriyinally 


thi 


Suvyvesti d 


celebrated eye 
training 
young women in orthoptics for the reason 
that orthoptic training usually required 
an extended number of visits to a doctor 
who was much too busy to give the time 
that it required. Under the inspiration of 
her father, Mary C. Maddox took up or- 
thoptic work in 1919, and eleven years 
later she founded the first orthoptic clini 
in Enyvland, at the Royal Westminster 
Ophthalmic Hospital in London 


In 1933, the British Orthoptic Board 
was formed for the purpose of protecting 
patients by regulating the qualifications 
and training of orthoptists. Candidates 
were required to have 
or 


' £6 hool Cceruficate 


matriculation” standard of education 
and had to study for one year in an or: 
thopti clinic of one of the hospitals or 
ganized by the Board, and they had to 
satist y examiners as to their 
ability and efhciency. The first examina 
tion was held at the Royal Westminster 
Ophthalmic Hospital, London, on July 3, 


1934, 


a board of 


In April, 1937, the heads of the Hos- 
pital Orthoptic Clinics arranged a meet- 
ing of ophthalmic surgeons and orthop- 
tists to hear a series of papers on orthop- 
tics. The meeting met with such enthusi- 
astic response that proposals for the “Stand- 


Read at the meeting of the Western Section of the Ameri 
can Association of Orthoptic Technicians, April 30, 1954, 
Portland, Oregon. 
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a ow 
a | 


C., CANADA 


ards ot (Cures Wert drawn ul and the 
British ¢ Irthoptic Society was tormed with 


Miss Maddox elected as president 


Turning now to British Columbia, we 
find that in 1937, as the result of an article 
published in a British Medical Journal 
which outlined the training of young wo 
men in orthoptic work by Miss Maddox, 
a group of ophthalmologists became in 
spired with the idea of securing one of 
the girls trained by Miss Maddox and 
in Van 
couver. Dr. Colin Graham, who was keen- 
ly interested in orthoptics, took steps to 


At 


were 


establishing an orthoptic clint 


obtain one of the English graduates 
that time, all in 
sponsored by English ey 


students training 
surgeons, and 
each one was expected to serve her spon- 
sor upon graduation; hence, no graduates 


were availal le. 


It was not until the spring of 1940 that 
Marianne Eyles were ol 
tamed, and in May of that year the first 
was established the 
Building Vancouver 


hour 


the SCTVICCS ol 


clin 
Dental 
committee 


orthopti 
Medical 
A ophthalmologists, 
consisting of the late Drs 
and J. A. Smith, and Drs. J. A. McLean 
and ©, E. Davies, was appointed to super 
vise the clinic, and Mr 


In 
lt) 
ot 


Colin Graham 


Harry Boyanner 
was appointed as business administrator 
The clini 


lO Operate On 4a Nonpaying basis and was 


was organized and continues 


the first clinic to be conducted on a group 
The functioned successfully 
from the start and soon Miss Eyles found 
herself extremely busy 


plan clini 
In the autumn of 
1940, two students were enrolled to take 
a course in orthoptic training following 
the curriculum of Miss Maddox’ training 
school in England The doctors of the com- 
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thei 
tures and demonstrations. 
1941. the 


then on, twee ()] 


PAV 


miittes unstinting | Ol 
in the way of le 


scr ICs 


? 


and Im the autumn ol! stud nts 
Were vraduated From 
three students 


al rated i 


were enrolled each year and 


In 1942, Vancouver had th 
welcoming Miss Maddox 
thur Lowndes Yates, along 
band, Dr. Yat hildren as resi 
dents The committee of the 
clinic immediately 


honor Of} 
Mrs. Ar 


with her hus 


POW 


ind two 
orthoptn 
Mrs 
Yates to supervise the training of students 
Although Mrs Yates late r moved to ( al 
vary. Alberta, she agreed to 
SUPCTVISO! 


arranged with 


ontintk a 
trips ti 


and 


and- mad 
Vancouver to conduct 


examinations. Those of 


frequent 

! 
interim nnal 
Us who Were for 
tunate enough to train under her guidancs 
tee| that Wi 


kn WA les lve 
tic held 


gained much from her vast 


and experience in the orthop 


In 1947. an orthopti clinic was estal 
lished in Victoria, British Columbia, and 
was operated for a number of years bi 
Anna Taylor, a (lana lian who Was gradu 
ated in orthoptics from Washington Uni 
versity School of Medicine, St. Louss 
Missourt. This clinic. lke that in Van 

ouver, ! Onau i nonpront past 

, ; 


and on the vr In the imterve 


ars. a numb Optists have gon 


mito privat in) ophthalm: iil 


Ferd jT) lin , j ' by thy Provin . 


ind foresight of 
Van 
itly a health 
ed tor 

pul lic sul 


Thr ugh thy nery 
Dr Donald Paterson. 
CQQU VET Wa 


center tor chil 


that 
re. 
dren, fun 
such a 


project privat and 


from the Dominion 


by 
scription, by subsidi 


and Provincial Governments, and 
the City of Vancouver. The Health C 
for Children was incorporated under the 
Societies Act in March 1949, 
embraces an Inpatient and outpatient de 
partment In May of that year the orthop 
in the Health Centre tor Chil 
dren was opened with June Lawrence in 


Trom 


rntre 


and 


I i IW 


tic clini 


charge It was soon made evident by the 
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daily attendance and by the report on the 
Survey on the ¢ ‘rippling Diseases of Chil 
1948-1949, 


und 


dren taken in the Province 1n 


‘ = } | 
Wn which Somlhe SO) hildren were fT 


to have § juINts, that th services Of Of 
th) | tists Wi i| 
\ (PweoOouly 


i \ ordet to) 


’ 
Tk juired 1} { Thi tf) 
lynics throughout the 
mystituts 7 h linics 


trained personm | at was 


felt that th rsonnel 
should be transterred trom the Vancouver 
Orthoptic Clink instituted 
in the Health Centre tor Childs 


uf uld he 


training ol uch pe 
and becom 
wher 
a D1 adet ; Oop =) made 
ivatlal I to) thy 


training 
students 


Thy COUT Ss 
1949 under thi 
McLean, clinical a 


Department ‘>| 


ommenced in November, 
vuidance of Dr. |. A 
stant professor of the 
Ophthalmology at the 
British Columbia and chief 
of the Department Ol Ophthalmology at 
The (General Hospital Per 
mission d trom Dr. Frank D 
(CCostenbader, secretary of the American 
Orthoptic Council, t 


University of 


Vancouvet 
Oo Lain 
naduct the ourse 


by regulations voverning the traiming of 
orthoptic 


Orth | ti 


hnicians tor the American 


and ments 
tudents to sit for the 
tu rf nit 


and of thy | 


(‘ouncil arranu 


mack ror t hie 


We I ‘ 


Co ul) 1| eXamination hour have 


been enrolled ea h veal venty 


Nho have taken the Coun 1| examination 
failed to pas Pha Veal 


it | 


only Cori 


students if pre] 


live 
iminy to 
aminations, and applications re 
dat ror next Veal Ours 
than tripled those of previous yea! 

training 1S 


ekly clinics 


augmented by 
hy Id the 
Van 


linics 


dl haslt outpatient dey drtment in 
couver General Mh | ital. retraction 
held in the orthoptic clinic, by observation 


of intraocular and squint uryvery, by 
weekly visits to the Vancouver Orthopti 
(Cling three 
training, and by a visit to an optical com- 
During the 


students are required to prepare at 


during the last months of 


pany course of training, the 
least 
CWO papers per month at home Practice 
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papers are written, and symposiums are 
presented by the students themselves dur- 
ing clinic hours; test papers and mock 
examinations are given during the last 
three months. 


The teaching staff consists of Dr. E. F 
Raynor, Chief Consultant in Ophthal- 
mology to the Health Centre for Children, 
and the attending staff of ophthalmologists 
of The Vancouver General Hospital, who 
teach on a rotation service, and one full- 
time orthoptist and teacher 


To vive some idea of the amount of 
clinical work done in the eye department 
of the Health Centre for Children, a few 
Statistics are necessary. During the first 
twelve-month period from September 1948 
to August 1949, a total of 980 visits were 
made to the clinic. Of this total, 424 were 
to the biweekly eye clinics, 97 to the re- 
fraction clinic, and 369 to the orthoptic 


LUNN 


In 1953. the total number of visits 
3746: ot 1278 
visits were to the biweekly eye clinics, 887 


( lina 


made was this number, 


to the refraction clinic. and 1581 to the 
orthoptic clinic. During the first three 
months of 1954. the total number of 


visits to the department was 805 


In March of this year, the sixteen or- 
thoptists now residing in British Columbia 
joined forces to form the first Canadian 
orthoptic organization, this to be known 
as the Canadian Orthoptic Association of 
British Columbia. The aims of the Associa- 
tion are first, to become nationalized; sec- 
ond, to encourage and facilitate research 
and to arrange for the presentation of 
scientific papers followed by discussions 
for the benefit of those who are unable to 
travel yvreat distances to attend conven- 
tions or refresher courses; and third, to 
afhliated with the Brithish and 
American orthoptic societies. 


become 











SOME REMARKS ON DIVERGENT STRABISMUS 


THEODORE G 


THE cases 
Wwe all Sct 


of divergent strabismus that 


present an interesting group for 


disk USSION Thuis i parth ularly s> since the 


Ca US ot the Ct ndity 1) under 


stood and the treatment 


pur ri\ 
not altogeth I 
satistactory. Th: 


interested 


rthopt! technician 15 


in this group as her 


Py leon) 
commonly sought relative to any help that 
she may offer these patients. There ar 
many arbitrary way I lassif yin th 

i but for th ik I simpli t | shall 
divide them into met ty roups: first 
ases of intermittent cxotl pla, ind second, 
ises OF constant exotropia Dh hiet rea 


gon tor dividing 


that thi 


lifferent 


them in this fashion 1s 


treatment tor t! roups 18 quite 


INTERMITTENT EF 

Phy ases Ol 

of most interest to the orthropic technician 
Authorities have put forth fairly straight 


OTROPLA 


Intermittent cOtropta im 


forward rules tor the treatment of this 
roup of strabismus patients. On paper 
these rules are quite simple; however, they 


are not always applicable in all cases. Both 
Scobee and (Costenbade stated that 1 thi 
exotropla is | Or 4) pri 11) diopt rs ol 
More the cases should by onsidered sur 
gical and an operation should be performed 
on the extraocular muscl The patients 
horia of less than thi 
uld be treated b 


methods In ad tual nractice 
s do not 


with exotropia or es 
amount she orthopts 
these 
Out quite so sim 
ply. Parents frequently object to what they 
consid r al 


. howevet 


1 ] 
rul always work 


major Operation on the ey 


M 
I Ma I (sra 
' | { 
Read att t M ' ‘ o 
A Cat ‘ t { jrt j Ma 
1 est f 
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and 


MarTENS. MD 
ROCHESTER. 


MIN NI SO] , 


i relatively minor disfigurement 
Again, th like a 
ruarantee that an operation, if undertaken, 
will ompletely detect 


With these 
hculties taken 
formulate a plan of treatment. There are 
two main lirst, 
prevention or treatment of the convergence 
insuthciently which wall always di velop im 
these cases if th 


' ' 
When mily 


eXIsSts parents would 


Cure the 


commonly encountered dif 


into account, one must 


dp] POd hi sin treatment 


condition 1s untreated, 

tion of th 
almost 

marked with fixation 


and ™ 


cond, corre existing de 


viation. which 1s always 


Mire 
Thess 
treatment dare put in 
the order given because often only the first 
complished. If tor any rea 


cannot b 


at a distance 
CWO a] proache 5 in 
can be ac ry th 
deviation corrected surgically 
one must be satisfied with h Iping thi pa 
tient by treatment aimed at the prevention 
control of msufhicren| 
will 
onvervence insul 


hold 


XO} horia that UXLst it 


CONVETYCT 


Such treatment not ons 


prevent (oT 


contro] ymptom Prom 


hciency but also may tationary th 
distant fixation 
Without treatment directed alony this lin 
the exophoria at listance would likely in 


CTC AS 


This 


ad4MmMony thy 


group of cas is rather 


disorders of binocular vision 


Exophoria tropla pet i livervent 
strabismus, liverven ty} I 
tropa and “daydreaminy e> tropla ar 
lust a few ¢ tf the terms that ha nm al 
plied in the past. Son {t the featur 
which make th rou] uniqgu are the 
rather late ave at onset, the tendency to 
progression with a the infrequency of 
amblyopia and the relatively good con 


vergence present in most of th, ise 


The history tr 
Sary to 


i j ntly 1s all that IS ticcCes 
make thi dia iT) It Is not d that 
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one of the child's eyes “wanders out at 
times, especially when he is tired or in- 
attentive. Some children close one eye when 
outdoors. When examined, vision usually 
is normal in each eye, unaided or with cor- 
rective lenses. The eyes generally appear 
straight, both when looking at 20 feet and 
when looking at 13 inches. The cover test 
reveals a large exophoria, usually greater 
at distant fixation than at near, and often 
there is spontaneous diplopia or failure to 
regain parallelism after the cover test at 
20 feet. Older children and young adults 
frequently have asthenopic symptoms at 
near. Prolonged reading is done with effort 
and often causes bitemporal headache and 
pain in the eyes which subside rapidly after 
the close work is discontinued. 


The near point of Convergence very 
often is normal, as is the prism conver 
gence, and the prism divergence usually 1s 
excessive (more than 8 prism diopters). 
Ductions and versions are normal. When it 
is stated that prism convergence is normal, 
it must be remembered that the starting 
position is considered as beginning at the 
exophoric position. Thus, if a person with 
an exophoria of 15 prism diopters over- 
comes prism base out equal to 15 prism 
diopters, he has a prism convergence of 30 
prism diopters. It is true that the older 
the patient the more likely he is to have 
SOC deyvrees ot COMNVETYVCNCe msuthy mney, 
but probably his intermittent exotropia 1s 
ot k myer standiny and the usual cOompensa- 
tory mechanism for the establishment of 
cConcomitancy has had more effect than in 
the younger patient, The same compensa 
tory mechanism is seen to act throughout 
the phe rias and tropias. 


The mention of an excessive prism di- 
vergence usually is enough to bring forth 
the argument as to whether or not there 
is an active divergence mechanism. This 1s 
not the place nor have we the time to enter 
the argument here. If divergence is only 
a passive relaxation of convergence, then it 
probably represents the only associated 
striated-muscle function that is without 
two active antagonists. 


There appears to be evolving a certain 
awareness that surgical treatment in cases 
of exotropia should be on an all-or-none 
basis. Partial correction usually leads to 
gradual lessening of the correction ob- 
tained, and further partial correction still 
fails to achieve parallelism. One seemingly 
logical explanation is that in these cases 
fusion usually is present, at least for near 
objects, suppression is alternating, anoma- 
lous localization is fairly infrequent and 
not deep-seated, and progression is the rule 
with age. If surgical correction falls short 
of producing parallelism at distant fixation, 
the above factors are not much altered, 
while if, postoperatively, the eyes are 
straight or a bit overcorrected, the alter- 
nate suppression is abolished, as is usually 
the anomalous localization. Fusion 1s stimu 
lated, and when age tends to aggravate 
the condition, these factors are strongly 
established and prevent the lapse into 
exotropla. 


In esotropia, undercorrection is to be 
preferred if parallelism Is not achieved. 
and as the patient grows older, the residual 
deviation commonly will lessen. Here time 
is on the physician's side, while in exo 
tropla SUL h Is not the CAaSC. 


There is variance of opinion on the value 
of nonsurgical treatment of this group also 
Scobee dogmatically states that 18 prism 
diopters is the dividing line, and that exo 
phoria of less than this amount should be 
treated by orthopti methods and that 
more than this amount is indication for 
surgical treatment. Costenbader is in close 
ayreement here, stating that patients with 
more than 20 prism diopters of exophoria 
almost always will need surgical assistance 
He says that preoperative orthoptic train- 
ing is to be desired in order to break up 
suppression and create diplopia, while 
Scobee and Burian say that preoperative 
orthoptic training is unnecessary 


There is little disagreement that orthop- 
tic training is the treatment of choice for 
the convergence insufhciency often present 
in these cases, and probably always present 











DIVERGENT 


late. Convergence 


exercises with base-out prisms, finger-to 


if treatment is sought 
nose exercises, and stereoscopic slides are 
all beneficial. Prangen stated that he had 
seen numbers of patients who did not pro 
gress in the amount of exotropia while they 


faithfully followed convergence exercise. 


I do not wish to be boresome with case 
reports or tabulations of figures but merely 
wish to point out that my colleagues and 
I believe we have obtained better results 
in the treatment of these patients who have 
intermittent exotropia of the divergence 
excess type by simultaneous bilateral sur- 
gical procedures directed at the external 
recti than by former methods which con 
sisted of unilateral recession of the external 
rectus or recession and resection confined 
to one eye. In spite of the fact that many 
of these disturbances are mainly. phorias 
and only occasionally tropias, a little sur- 
Probal ly 
desirable to add 
one internal rectus to the 
bilateral recession of th 


gical treatment is not enough 
more often it 
a resection of 


would b 


external rect. 


In the past, many of these patients went 
untreated until they reached their teens, 
when the cosmetx deformity became ap 
parent to them. By then the alternate sup 
pression was much more deep-seated; the 
deviation was greater and the condition 
was definitely less easily corrected. Cer- 
tainly, an effort should be made to treat 
these patients earlier by proper surgical 
means. The achievement of proper adjust- 
ment of the binocular mechanism in these 
cases is just as important as in the cross 


eyed C hild. 


CONSTANT 
The Ld SCS of 


much less interest to orthoptic technicians, 


DIVERGENT STRABISMUS 


constant exotropia are of 


because, in my opinion, the treatment falls 
under the heading of cosmetic muscle sur- 
gery. We may subdivide this group on the 
basis of but actually the 
treatment varies little. In the first category 
are the cases of alternating divergent stra- 


bismus which arise spontaneously 


apparent cause, 


may 
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in childhood or may progress trom a pr 
vious intermittent exotropia. Some fusion 
al range can often be demonstrated on the 
major amblyoscope at the angle of stra- 
this if the 


placed in a parallel position surgically, 


bismus. In yroup, eyes are 
there is a possibility of developing normal 
binocularism. In deviations up to 35 prism 
diopters, the usual treatment is a maximal 
recession of the external rectus plus a re 
7) the non 
Deviations of greater than 


section of the internal rectus 
dominant eye 
this amount require surgical treatment of 
three or four muscles 


The next category of 
strabismus consists of those in which the 


cases of divergent 


condition is secondary to poor vision in 


one eye. This category contains a large 
number of persons and poses difficult prob 
lems of treatment. The poor vision may he 
due to Injury or to the development of 
cataract or some other intraocular disorder 
| eye. This includes 


patients who originally suffered from un- 


In one category also 
treated convergent strabismus in childhood, 
with amblyopia ex anopsia. As we know, 
certain of these patients develop divergent 
strabismus in adulthood. Treatment 1s 
ally limited to maximal surgical proced- 


usu 


ures confined to the squinting eye in an 


effort to alleviate the cosmeti detect 


The final cCatevor y of cases ot divergent 
strabismus which | wish to mention con 
sists of those which occur secondarily to 
operations for esotropia. Certainly the num- 
ber ol these CASES has lessened materially 
since the days when free tenotomy of the 


internal recti was performed. Some sur- 
geons, however, still use this procedure 
Another reason why these cases are still 


seen in some number is probably the tact 
that bilateral recession was commonly em 
ployed in the not too distant past It seems 
that an overzealous attempt to correct all 
esotropia at a very early ave Was an im- 
portant factor in the number of cases of 
overcorrected esotropia in children. The 
divergent strabismus in these children fre- 
quently may not show up for two or more 
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years after their operations and it 1s most 
difhcult to treat, as the mechanism seems 
to be no different from those in other cases 
of divergent strabismus. 


Occasionally one has the Opportunity to 
view the development of the last-mentioned 
type of divergent strabismus following an 
operation for esotropia. The condition may 
follow a simple recession-resection opera- 
tion and the usual mechanism is likely a 
slippage or untieing of the recession su- 
tures which allows the internal rectus to 
fall away from its attachment to the sclera 
before scar tissue has developed and an- 
chored it firmly in place. Suture material 
swells and untied sutures are seen quite 
commonly; also, eyes are kept bandayed 
for a shorter time and motility is allowed 
to occur in the operated eye earlier than in 
years gone by. 


The 
that follows an operation for esotropia is 
one of the most interesting phen mena in 
the study of binocular muscle imbalance 


behavior of divergent strabismus 


When one sees a patient who has this type 
of divergent strabismus and with a history 


of a recent operation for crossed eyes, one 
ASSUMCS that d poor Op ration Wa done 
and that if has re ulted in) what appears 


to be a paretic internal rectus muscle. One 
assumes further that either a free tenotomy 
was performed or that a recession was per 
Acting 
on this assumption, one would think that 


formed and the sutures slipped 


simply placing the internal rectus where 


it belongs would cure the condition, but 
anyone who has tried this procedure will 
tell you that it does not work. Commonly, 
it 1s necessary not only to change the po- 
sition of the internal rectus but also to do 
a resection of the internal rectus and per- 
haps a recession of the external rectus in 
order to yet the eye into parallel] position 


If the Ce tropla operation that prec ded 
the divergent strabismus has been done 
some time avo, one 1s tempted to postulate 
that long-standing divergence is responsibk 
for the difficulty of 
the surgeon sees the condition develop un 
der his very eyes, the mystery deepens. He 
realizes that a 


correction, but when 


good Operation has heen 


pr rformed and he IS commonly tempt d 
to pla e the internal rectus where it should 
have been placed, but in everyone's ex 
that I hav this has 


resulted in disappointment. Even though 


perience known Ol 


the eye has been reoperated on as soon 
as practical with repair of the slipped ten- 
don, and even with lessening of the effec- 
tive recession, the eyes will not come out 
of the divergent position. Commonly, even 
internal back to its 
original position or advancing it past its 


bringing th rectus 
original attachment will undercorrect the 
overcorrection. The question as to what 
takes place in the neurosensory mechanism 
remains unanswered, but it certainly leads 
to interesting speculation for those con 
cerned with the physiology of binocular 


Vision. 














ADAPTATION TO VERTICAL PRISMS 


Mary LouIseE CRONIN 
ROCHESTER. MINNESOTA 


HYPERPHORIA and vertical prism ve! CS] tally when the lateral phoria is large 
| | " " 
vence interest ortho} tic technicians becaus Phis ettect is eliminated by the fixation 
they affect the comfort of the patient. In disparity technique because lateral devia 
deed. symptoms ATe often rely ved ny the t} rm 18 pre vented hy) rust 1) 
proper prism correction of a verti al im 
balance If prisms were worn before the eyes to 
force vertical divergence. on vould expect 
As 18 well kn vn, the Vv rtical prism Vel the typical fixation at parity ur t he 
JCTICCS Of most pel 4071S AT\ d 5 ti 5 pri I) dis] laced Aan) amount i rr pondin ; f : the 
diopters; these are thought to be fixed limits. power of the prism worn. This as umption 
i i inte . ie . 
Ths Vi rt al LTTh] lituch l Ort 1} used ro i th Wal rOoun ti) my Linktriuk Phy i if 1) lis 
DAs] ae) (OTT rit ny perpl Tle with | mit’ uirve TY und when thy itient had 
nrisms worn prisms of 2 diopters in clip-ons tor 
| hours. and was ntinume to wear them 
In d stud, made at th Ma Om ( lint ' , 
' , : Vas the same as that Dtammed Delo the 
by Ovle and Pranygen,' it has been shown : | 
‘ ‘ por 1] Vegi xy ( Tt} ay il | iif ele 
that the eye Of most person in) mM , :, ) , 
| | found when the patient had worn vertical 
pensate to much larger degrees of vertical 
, ~" , prisn r © diopters for il mai was 
divergence than that usually believed po ™ 
= ” , Chit iring the! r Ul pris had Deen 
Wok W hen Vertical pri 1] ils Pid | , 
, , nity hu 1} t i be py I i In 
fore the ey idaptaty n take Prides ind 
ene Csi ases t had compiletel MV) 
tne rany of vertical hivervence in , 
| : pensated tor the deviation caused by the 
reased: the vertical prism vervences ar 
ae prisi an rialn ’ reatel mMpen 
found to remain normal! ind Prequently 
r 1 A ition Tor rlical Givervel than has | 1} 
the original Nyperphorta is Maintaines f , 
' ! i} Vi 1 tet W i il i . s ta { ive 


certain group of patient vith concomitant 


hyper] hort . hye Wevel 1O not Nave such , 


x aad ) ; il il rit | ! rpl ria r ne 
marked compensation Thy tudy too 7 
: —— Lilal ipriadnit 
which | lid thi testin rorms the DNasis Tor 
eat ‘ remarks ( iy 1} if te 1} iz rti » | | ri , tially 
| 1 taki > Pla rapidly W hen th Py isth) Vere 
1} tf stu \ ()] tl} a | | T] | 
, , : used in sti | I Hopters each tim the 
the vertical divergence the fxation 11s P _ 
| D2] "eae ime required tor compensation in ub 
parity technique was sy this method ) 
I — : ; jc ts varied trom th: to ten minutes, Dut 
a Measurement i the Vertical Motor mn ' 
; ) the vreatel part r tri ripen itieoty ox 
Nalance MOtained i rusIONn 1 malin 
, | " urred in the ff how minut When the 
tained and cacl entially thr imi 
: | | ht-over prisms of ¢ i pte Vere TeMON d, 
Vi iat tusk In thi (jy inary Ma i l rod | | | | i. ' 
! Giplopla Occurres id USUdlLY lasted Tor a 
test ru mis pl nit ind 1 nti 
7 : ei period OF two t Ixteen minut Ditter- 
[ ronoria 18 Mavnified | ldtegTa Porta , 
YI , | ences In the rat It Overy trom path nit 
ia ifienf met emed ti hey nd on 
( etl () , re Mia , : 
( Whether thers Nal i iett ny] rdeviation of 
Kead t the meet ort Mids te ection of ft ad Ti ‘byt nypel mVviation perhal if) iF Atinyv 
A ‘ A : 7 ( bet ee Lé ' Ans May ' , ' : 
, Rocheste M i natural tenden r tl ubject to hype 
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phoria. The rate of recovery also depended 
on the length of time that the 6 diopter 
prisms had been worn. The rate of recovery 
from wearing prisms that force a vertical 
divergence was much slower if single bin- 
ocular vision was prevented during the per- 
iod of recovery. In the absence of stimul 
for fusion, the hyperphoria had not re- 
turned to normal even after 2.5 hours. 


Of the 7 patients who wore prisms up 
to 6 diopters, 5 experienced no particular 
ocular discomfort, All commented that ob- 
jects 1n space appeared queer, but this could 
he due to the optical distortion by the 
prisms rather than to the vertical diver- 
Pence 


If such compensation is a normal physio- 
logic process, why cannot patients then 
compensate for their own vertical phorias? 
Study of the effect of prisms on subjects 
who have hyperphoria disclosed that the 
phoria of some patients was essentially cor- 
rected by the wearing of a prismatic correc- 
tion. For many subjects, however, the hy- 
perphoria was only partially reduced by the 
wearing of a prismatic correction. For still 
others, the vertical prisms did not correct 
the hyperphoria in the least, that is, the 
original hyperphoria persisted in spite of 
the vertical prisms. 


Underlying these phe- 
nomena is the compulsion-to-fusion reflex, 
which strives to maintain similar images 


on corresponding retinal points. On the 


compensatory 


basis of this study there appear to be two 
types of involuntary compensatory reflexes 
The first pertains to the rapid adaptive 
vertical divergent movements of the eyes 
as found in the clinical test for vertical 
prism vergences. In this test, the prismati 
deviation is introduced rapidly and rather 
definite end points are found beyond which 
diplopia exists. During this test the eyes 
tend to lag slightly behind the power of the 
vertical prisms used—-the lag being great- 
er, the greater the vertical divergence. This 
lag is measured by the fixation disparity 
test. Hence, the fixation disparity test meas 


ures the hyperphoria during this rapid 
phase of adaptation during which fusion is 
maintained. 


The second type of involuntary compen- 
Satory reflex is slower. The eyes ski wwly but 
completely compensate for vertical prism 
divergences, and when so adapted to the 
prisms that force a vertical divergence, all 
future eye movements are made relative to 
these new positions, which become the 
natural ones. The normal fusional ampli- 
tudes measured clinically represent only 
the maximal divergences within which the 
slow stabilizing compensatory mechanism 
can begin to operate. 


The normal binocular activity of the 
eyes, so far as vertical movements are con- 
cerned, is maintained by the adaptive 
mechanisms that maintain a consistent co- 
ordination of the eyes 1n spite of yeometric 
differences Or artific ial obstac les Sui h ds 
anisometropic refractive corrections or vel 
tical prisms. 


The 
pensation can be made to imposed vertical 
prisms may be quite different from those 
under which compensation might be ex- 
pected to a hyperphoria caused by some 


circumstances under which com 


motor obstacle or an innervational anomaly 
to the muscles. When prisms are placed 
betore the eyes, only the fusion mechanism 
is essentially involved. If the original hy 
perphoria remains after prism correction 
has been worn for that hyperphoria, the 
deviation must be due either to a perma- 
nent mechanical anomaly or to a persistent 
unequal degree of innervation to the ocular 
muscles involved in the vertical diver- 
yence. These innervations persist in spite 
of stimuli for vertical divergence corrective 
movements. If the hyperphoria is innerva- 
tional, it is as though there were two cen- 
ters for the control of vertical divergences, 
the one controlling the slow compensatory 
mechanism and the other controlling the 
rapid compensatory mechanism. The in- 
nervational difference of the hyperphoria 
would affect only the rapid compensatory 
mechanism. 
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SUMMARY 
The results of this study, conducted at 
the Mayo Clinic, can be summarized as fol 
lows: 


1. In clinical tests, vertical prism ver 
gences are obtained relatively quickly and 
the limiting prism divergence of about 3 
diopters is usually found 


2 The 


they have hyperphoria or not, seem to have 


majority of subjects, whether 
the ability to compensate after several min- 
utes for vertical divergences that are intro 
duced by prisms exceeding 6 diopters. But 
these larger degrees of vertical divergences 
caused by prisms can be compensated for 
only when prisms of 2 diopters or less are 
introduced at one time 


The hyperphoria measured on these 
subjects when the vertical divergences have 
been compensated for is usually the same 
as was the original hyperphoria, measured 
before the placed betore the 
eyes 


prisms wer 


4. For many subj ts, the eyes are able 
to compensate immediately for the vertical 
prismatic deviations produced by aniso 
corrections. This com 
pensation must be a constantly changing 


one. too. hy ALLS thy prismatic differen cs 


metropic refractiv 


vary with the direction of gaze of the eyes 


with 


+. There are, 


hyperphoria who are unable to compensate 


however, persons 


for vertical prisms. These patients will ac 
cept and maintain the prisms prescribed, 
and then hyperphorias will be reduced in 
proportion to the prisms worn. Therefore, 
the effective hyperphoria of these persons 
can be corrected by prisms 


The ability of the eyes to compensate 
for vertical prisms is an important fact. It 
was hoped that in this study it would be 
possible to distinguish at the time of exami 
nation between those persons who would 
and those who would not respond to prisms 
and between those whose subjective symp 
toms of ocular discomfort were or were 
not truly due to hyperphoria. At present 
we have recourse only to the generally a 
epted method of trying prisms in clip 
overs to learn whether or not the patient's 
symptoms are relieved by the correction of 


verti al horta 
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THE SELECTION OF ORTHOPTIC CASES 


Mary ELLEN Burns 
SIOUX CITY, IOWA 


THERE are two general questions in the 
selection of orthoptic cases: (1) How will 
the patient benefit by developing fusion 
habits? (2) Will the benefits gained be 
rewarding enough for the effort this pa- 
tient will have to make? This second con- 
sideration can apply to the technician as 
well as the patient if we consider the time 
and effort which the orthoptist may spend 
on a case without achieving improvement. 


Nature has supplied us with only a few 
reflexes as tools for fusion, not with a 
complete flawless mechanism. We must 
keep in mind that fusion is not a highly 
important human visual function. We 
know this from patients who have gained 
fusion, later lost it, and have never be- 
come aware of their loss of fusion or suf- 
fered any symptoms from this loss. 


The one important thing, however, 1s 
single vision, regardless of how it is ob- 
tained whether binocularly by fusion 
or monocularly by suppression or ambly- 
opia ex anopsia. 


It is true that fusion is the preferred 
visual function for these three reasons: 


1. Better vision. 


With good vision main: 
tained in both eyes, with appreciation of 
stereopsis and a normal visual field. (This 
might be called an occupational reason.) 


fusion, is 


) 


a * 


Cosmetic considerations. 

(These might be primarily psychologr 
cal.) 
3. Comfort. 

(This could be classed as a medical 


reason. ) 


Read at the meeting of the Mid-Western Section of the 
American Association of Orthoptic Technicians, May 4, 
1954, Rochester, Minnesota 
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Betore determining whether or not a pa- 
tient has a good orthoptic prognosis, it is 
well to consider four aspects of the case: 
binocular status, comfort, recognition of 
error, and attitude of patient. 


Binocular Status 

Under binocular status there are a num: 
ber of things to take into consideration, 
such as the age at onset of the strabis- 
mus, whether the squint 1s alternating or 
monocular, and whether there is a paretic 
element. 


If the squint is alternating, the matter 
of creating binocular awareness is the priv 
mary problem, and should there be no la- 
tent fusion, the prognosis is usually very 
poor, 


If the squint is monocular, the age at 
onset and the patient's present age (or 
duration of squint) will influence the status 
of visual acuity and the prognosis. For in- 
stance, a patient with esotropia established 
before the age of two and who is seen 
after the age of six probably has very low 
visual acuity and poor fusion possibilities. 
It is very difficult to fuse one poor image 
with one good image. It is easier to tuse 
two poor images. So it is evident that equal 
or nearly equal binocular vision 1s of great 
importance in the selection of these cases. 


The size of the deviation should be taken 
into consideration when orthoptics is under 
advisement, especially if no surgery is 
planned. In my experience more than 20 
prism diopters of esotropia is usually too 
much for correction by orthoptics without 
surgery, unless the esotropia is accommo- 
dative. 

Other factors in binocular status are the 
versions, which must show an absence of 
paresis if a patient is to maintain fusion 
with all binocular movements. 
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Comfort 

The next consideration in the selection 
ot orthoptic cases is comfort. Is the patient 
going to have distressing symptoms once 
you begin orthoptic treatment? Treatment 
of patients with heterophoria will depend 
upon the symptoms which are present. It 
adjustment is good, generally no treatment 
is advised because of the possibility of bring 
ing about an asthenopia which was not 
This 
with 
an adult patient who has a long established 


present previous to fusion traming 
mistake might very easily be made 
suppression or with patients who have a 
large retractive difference between the two 
eyes (anisometropia). If the 
causes distress, the patient will find it worth 
his while to attempt to overcome his dis- 


condition 


comfort and enjoy comfortable binocular 
vision; if he 1s symptom-free, orthopti 
training may result in discomfort. 


These cases require a careful refraction 
and a general health examination. The se 
lection for training of patients with hetero 
phorias can sometimes be very difhcult 
The fact that the patient fuses part of the 
time would appear to make his problem an 
easy One to correct, but this is not always 
the case. The patient may be fusing to his 
limits already, and it may not be pe ssible 
to increase those limits. Surgery may be 
necessary tor complete relief of symptoms 
however, the determination of the amount 
of deviation which the patient can control 
may be a factor in the surgical plan of 
the ophthalmologist 


Suppression 1s generally a chief problem 
in heterophorias. Sometimes breaking this 
down 1s all that is ne essary to establish 
good fusion habits. If suppression remains, 
the patient cannot increase his amplitudes 
properly. 

Patients with esophoria need abundant 
amplitudes in the direction of divergence 
as well as convergence, with skill in speedy 
vergence changes, to overcome their dis 
comfort. 


Patients with exophoria usually have 
suppression, but they may experience fu 
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sion at near with accommodation and may 
have a good near point of convergence 
These patients are aided by a breakdown 
of suppression and by learning recognition 
of diplopia in order to control their dev 
find it 


necessary to resume their COnVeTYence CX 


ation. However, they trequently 


ercises from time to time in order to avond 


a relapse 


Vertical phorias may improve by increas 
ing the horizontal tusional amplitud s. If 
there 1s a combination of lateral and verti 
cal deviation-——and there trequently 1s, a 
correction of the lateral deviation wall often 
permit fusion to control the vertical devi 


ation. 


Patients with convergence insuthciency 
may have basically either an esophoria or 
an exophoria, and they should be given 
voluntary and accommodative convergence 
exercises. They comprise a group very satis 
fed with the relief that orthoptics « 


them 


dth Wive 


The adjustment of presbyopes to the 
wearing of bifocals comtortably is another 
helptul service of orthoptics 


The importance of the treatment ot het 
erophorias cannot be too highly stressed, 
since patients in this group suffer a ygreates 
amount of discomfort than persons with 
other types of ocular muscle imbalance 


Heterotrop. patients are, a8 a yroup, 
uncomfort 
at which 
the heterotropia has been converted lo a 
At this point, asthenopia 


IS 4 Necessary evil in the patient s improve 


not especially symtomatic or 
able, at least not until the stage 
heterophoria 


ment. However, in heterotropias, orthoptic 
treatment is largely empirical, except in 
accommodative heterotropias, which are 
ideal orthoptic cases. Among patients with 
heterotropia, we frequently see those who 
have such a low degree of squint that a 
surgeon hesitates to perform an Operation 
and preters to attempt orthopti correction. 
Patients in this group can sometimes learn 
how to fuse and how to control their de- 
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viation, but prognosis is generally poor. In 
this group more than in any other, it is 
only by working with the patient that a 
definite answer regarding his ability to fuse 
and to overcome his deviation can be ob- 
tained, 


Innervational squints require much the 
same kind of approach, since the deviation 
is highly variable. 


Another category of squints is the com- 
bination group: one portion of the squint 
being a surgical problem, the other portion 
an orthoptic problem. Opthalmologists fre- 
quently prefer that the orthoptic correc: 
tion should precede the surgical correction, 
since less extensive surgery may then be 
required and better postoperative results 
will be assured. 


This leads to a discussion of orthoptic 
treatment in conjunction with surgery. 
Some surgeons prefer that orthoptists help 
in correcting amblyopia ex anopsia, de- 
veloping binocular fixation, developing 
vergence control, correcting abnormal ret- 
inal correspondence, and breaking down 
suppression before surgery is done. Other 
surgeons prefer orthoptic treatment after 
surgery is done, and others advise treat- 
ment before and after surgical operations 
to complete the fusion control which the 
surgeon has begun by correcting the posi- 
tion of the eyes. 


Special mention should be made of 
adults with heterotropia. Selection of these 
patients for orthoptics requires particular 
caution. One can generally expect to get 
very good cooperation from adults, but it 
must be remembered that any anomaly 
which they have is undoubtedly deep- 
seated. Suppression, for instance, is very 
difhcult to break down in an adult, but 
by the same token, an adult who has di- 
plopia does not easily suppress. Orthoptics 
can be helpful to the adult who is annoyed 
postoperatively by diplopia although he 
has a good surgical result. On the other 
hand, orthoptics usually produces very 
little improvement in an adult with hetero- 
tropia, and may even produce discomfort. 


Recognition of Errors 

The third consideration in the selection 
of the orthoptic patient is his ability to 
recognize errors. In this regard, the recog- 
nition of diplopia is the most important 
step to binocular vision. There are a few 
lesser aids in the control of the eyes, such 
as recognition of loss of visual field, of 
stereopsis, and of the blurring of vision, 
but these are limited in their application. 
Without such recognition, there is no sen- 
sation of “wrong” adjustment when the 


patient does not fuse, and there 1s no sen 


sation of “success” when the patient fuses 
for the first time. It is through his intelli- 
gence and observation of what he sees 
that the patient learns binocular skill. If 
a patient is too young or retarded, chances 
for succesful orthoptic treatment are very 
poor. 


Attitude of Patient 

The attitude of the patient toward his 
binocular situation is another considera- 
tion. This involves the parents’ coopera: 
tion in the office as well as at home and 
their willingness to carry out specific in- 
structions. Some adult patients have an 
attitude of not wanting to be helped, and 
they would rather you didn’t investigate 
their eye condition. Such a person may 
have deep-seated psychological scars which 
are only aggravated when you annoy him 
with treatment . 


What should one do when an unsuitable 
patient is referred for orthoptics? We are 
all aware of the harm which can le done 
to our professional standards when orthop 
tic training is given indiscriminately. The 
harm is done not only to ourselves ind: 
vidually but to the orthoptic group as a 
whole. When an unsuitable patient is re- 
ferred for orthoptics, the orthoptist should 
give a frank report to the referring ophthal- 
mologist. This is necessary if he is to have 
confidence in the orthoptist. In my ex- 
perience, patients are referred for “orthop- 
tic treatment” when the referring doctor 
really means, “If this is an orthoptic case, 
the patient is to have orthoptic training.” 
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He also means that | am to sift out the 
unsuitable cases from the orthoptic cases 
or the partially orthoptic cases. 


Finally, if you are not sure about a 
case, simply explain that you have not yet 
collected sufhcient would 


evidence and 
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like to see the patient again to confirm 
your findings. The ophthalmologist will 
appreciate your frankness and sincerity. 


No part of orthoptics requires more 
skill than the discriminating selection of 
cases for intensive orthoptic training 











AN EASY METHOD OF MAKING SECOND DEGREE FUSION 
SLIDES FOR ORTHOPTICS 


ROBERT J. SCHILLINGER, M.D 
, CALIFORNIA 


LOS ANGELI 


FiRST-DEGREE and third-degree orthop 
tic slides require a certain amount of skill 
and ability in their preparation, and one 
may have to resort to photography for 
the realistic achievement of depth percep 
tion. The method of preparing these slides 
has heen des ribed in detail by Allen’ 
However, it is in the training of vergences 
that perhaps the greatest Variety 1s re 
quired, and a method is hereby presented 
which enables one to make easily any num- 
ber of slides for this purpose. This method 
can also be used to make certain parts of 
first-deyree fusion slides 


Method 


from decalcomania figures (transfers) ol 


The objects used are mack 





Py 
From t Departs rit tf Qipntha 
Med i } i ‘ t 
*Reprod tion hCOmMpany fig t) is ; t! ‘ t! t! 
courte t thre Mevercord ¢ mpany ( hiicag 





tainable at variety stores. Animals, story- 
book figures, etc., which are small enough 
are purchased in duplicate, and from each 
picture one element is removed so that a 
composite image will be seen binocularly 
For example, the illustration shows the 
head of a horse, and each slide shows only 
one ear, in one the right ear, in the other 
the left (fig.1). These figures are trans: 
ferred to 34% by 4 inch slides of glass or 
lucite, the latter being preferable since 
it is unbreakable 
be moved for five to ten minutes before 
they are dry, and this makes it easy to 


The dex alcomanias Can 


align them by holding one slid front 
of th 


after viewing them through the troposcope 


In) 


other. Final adjustments are made 


REFERENCI]I 
Alles Le How to make Your own orthnop- 
tic slick Am. Orthoptic ]., 14-42 19953 
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Editorials 


TRAINING THE ORTHOPTIC TECHNICIAN 


Some years ago, within the easy memory — the secretary of the American Orthopts 
of most of us, the training of orth ptr Council was authorized to Prepare a yl 
technicians wa sult unorganized and labus for instruction, and with the help 
varied, It is a surprising fact that many rtain Council members and others 
ancdidates feyy thy Am rican Orthopt interests in) orthoptics thy Wal lone It 
Council examinations could qualify, though has since becom umbersome and not 
entirely possible that they might have real fully appheable to our current need 
troubl vith th Kamination pr enth - ' ' 

“wae Ln )4> Inder th ruidance of Dy 
of Walter B. Lancaster the first imtensive 

Such training as was available wa el irse In basic orthopt vas organized 
at the discretion of the few offices and for two months that summer in Main 
“ling s whi howe ald , nt Ty) rent sith patient ind « juIpMment tran port 


, , | 
and trequently it was selfishly motivated from Boston and teaching talent from 


by the need for more orthoptic assistan various parts of the United Stat > stu 
The American Orth ptic (coun il offered lent technicians were lectured lrilled and 
i fev trons al | rtuin minima 1 And trom th laborious begin 
requirements for | | Son —— ning. the nov vell-established summet 
tion irse Nas moved t Boston. St Lou! ind 
lowa Clty bach han rw of locats r has 
From that tu training the orthopt brought about changes and advances in 
technician ha on nm apace. In 1947 teaching techniques and material 
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Lest any should feel (as was at first 
misconceived) that several weeks of text- 
book study and demonstrations 1s con: 
sidered adequate training in orthoptics, 
the American Orthoptic Council constant: 
ly emphasized that an additional seven 
months of practical training under a cer- 
tified technician was required. More re- 
cently, this has been inc reased to a total 
training of twelve months. 


In addition to the Council's course tn 
orthoptics, several clinics and institutions 
offer total training (didactic and practi- 
cal), and two such courses lead to academik 
degrees. Thus a variety of training 1s 
available to the prospective student in or: 


thoptics. 


During the last two or three years, the 
need for greater uniformity in teaching 
and the necessity of providing teaching 
manuals and texts have become increasingly 
evident. Under the able guidance of its 
Chairman on Instruction, Dr. Hermann 
Burian, voluminous lecture notes have been 
provided students of the Council's course. 
From this, with proper additions and re- 
visions, a syllabus will grow, and if time 
permits, even a standard textbook for in- 
struction in orthoptics will come to print. 


Thus the training of orthoptic techni 
cians grows. The courses are of higher qual- 
ity, the instruction material is better, and 
the supervision of practical training is 
more adequate. The orthoptic technicians 
of tomorrow will know more than the or: 
thoptic technicians of today or yesterday, 
just as tomorrow s ophthalmologists will 
know more than today’s. 


FRANK D. CosTENBADER. M.D. 


OCCLUSION 
The 


known, but, there are two common muis- 


IN STRABISMUS 


purposes of occlusion are 
conceptions regarding its use. The first 1s 
that prolonged occlusion will bring out 
the full extent of the deviation of an in 


well , 


termittent On the contrary, 


with the reduction of suppression by occlu- 


exotropid. 


sion the binocular status may often im- 
prove, making dissociation of the 


dithcult. The 


eyes 


more measured deviati m 


may actually be less because of a greater 
desire for fusion. This improvement ap- 


pears to be a temporary one unless further 
treatment is carried out 


The other misconception regarding oc- 
clusion concerns the so-called “intermittent 
esotropia” with amblyopia. Often occlu- 
sion 1s not prescribed lest it may disrupt 
peripheral fusion, producing a manitest 
deviation. Actually, many of these cases 
are due to a small with marked 
central suppression, with the bulk of the 
deviation kept latent by peripheral fusion. 
Frequently this type of case responds well 
to occlusion, for as visual acuity improves 
and suppression decreases, the ability of 
fusion to control the deviation increases 
rather than fails. Therefore, when occlu- 
sion 1s indicated for the passive treatment 


tre pla 


of suppression or the elimination of am- 
blyopia, fear of producing a manifest de- 
viation should not cause one to hesitate 
before occluding. 


Nancy M. CapoBIANco 


ORTHOPTICS FOR THE 
ADULT PATIENT 


Although it is usually stated that it is 
the task of orthoptics tO give to the patient 
comfortable single binocular vision, there 
exists a widespread misconception that the 
sole aim of orthoptics is to straighten 


cre ssed eyes by CACTCISCS 


This misconception, while understand 
able, is doubly unfair to orthoptics in that 
it sets to it a primary task which it can 
only rarely achieve by itself, and at the 
time to that task. It is 
unfair to the many patients who might 
greatly benefit by orthoptic treatment, but 
to whom such treatment 1s not suggested, 


Same restricts it 
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and it is unfair to the ophthalmologist, 
who could make much better use of his 
orthoptic set-up by realizing all its po 
tentialities 


The alert ophthalmologist will find that 
there is in every routine practice a sur 
prisingly large number of patients with 
convergence insufhciency and minor heter 
severely hand 
capped by their symptoms but who could 


ophorias, who are not 


be made to tunction much more comfort 
ably and efficiently if they were given a 
few sessions of These 
should hav just as much attention paid 
to their condition as to 
their astiymatism, and the ophthalmolo 
gist will find that the time of his orthoptn 


technician left free by her other tasks will 
be more than taken up by these patients 


training. patients 


neuromuscular 


[ can not urge strongly enough that 
this neglected aspect oO} orthoptic train 
carefully considered both by 


ophthalmologists and by orthoptic techni 


In’ be Ors 


C1lalis 


HERMANN M. Burian, M.D 


ANNUAL MEETING OF THE 
AMERICAN ORTHOPTIC 
COUNCIL 


The annual meeting of the American 
Orthoptic Council was held in New York 
City in September at the time of the meet 
ings of the American Academy of Oph 
thalmok gy and Ntolarynvoloyy 


Pri r to thi meetiny, thy annual xa 


nations leadinyg to certification of orthoy 


tic tex hn Mans wer©ri on bun ti d at the Ey 
Institute in New York. There were twenty 
eight candidates. =) wht h twenty-toul 


were successful and have been certified by 


the Council as proficient in orthoptics 


(Council 


dis Lise d 


At the annual meeting of th 


there were several and 


items 


actions taken which are ot general interest 
to readers of the American Orthoptic 


lournal 


1954. the Delta Gamma Fra- 


ternity awarded three scholarships to or 


During 


thoptic students. The Council 1s most ap- 
preciative of this project of Delta Gamma 
and of the 
1948, Delta Gamma has granted assistance 


help they have given. Since 


to twenty-seven orthoptic students 


At its 1953. the Council 


took the following action and reathrmed 


meeting in 


it in 1954. to be ettective tor all techm 
clans who are certified in 1955 or after 
It urges that all technicians who were 


certified betore that date contorm as near 
ly as possible, but it does not 
rormation 


mak On 
mandatory. Requirements for 
technicians certified in 1955 and thereafter 
(there are three alterna 


daTC AS foll IWS 


tives): 
The Le hn lLaill 15 ey loyed ltl a single 
ophthalmi ott f On a salaried basis 


2. The technician is employed by a spect- 
hed group of ophthalmologists trom 
whom hi reCCIVeES CASCS and to each 
ot whom sh reports The bills ror 
services should be sent by the group, 
or by each member of the group to his 
OWN patient and the technician shall 
be paid a salary 
The technician may b imilariy em 
ployed by a hospita! or clinic, the bills 
for services to be sent by thi employer, 
and th tes hn hank ts hy Om pen ated 
DY salary 
It should bh pomit d out that this action 

taken by the Council is for the protection 

of the orthoptic technician and tor the 


best possible relationship between techni- 
clans and Of hthalmoloyvists. as well as for 
the best possible management of the pa- 


tient 


: ish d 
ertincation 
that 


Th (oun i} nas, fOr some time. 
tO ralse th 
It has PlMOW 


requirements tor 


han: d thy re vulations 4) 
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beginning with the examinations in 1956, 
an applicant shall be 20 years of age, shall 
have two years of college or its equivalent, 
and shall have a total of one full calendar 
year of orthoptic training. This is particu- 
larly called to the attention of those clinics 
and offices which train prospective orthop’ 
tic technicians. 

DorotHy R. Bair 

Secretary to the Council 


ANNUAL MEETING OF THE 
AMERICAN ASSOCIATION OF 
ORTHOPTIC TECHNICIANS 


The Thirteenth Annual Meeting of the 
American Association of Orthoptic Tech- 
nicians was held at the Waldorf-Astoria 
Hotel in New York City in September 
1954, 


The topic of the symposium was “Or- 
thoptics and Muscle Surgery” and was 
arranged by the American Orthoptic Coun 
cil. The speakers were Dr. Edmond L. 
Cooper, Nancy M. Capobianco, Dr. J. 
Ringland Anderson of Melbourne, Aus- 
tralia, and Lorna Billinghurst of 
bridge, England. 


(lam 


In conjunction with the symposium, the 
exhibit committee of the American Asso 
ciation of Orthoptic Technicians chose as 
its subject, “Comparative Study of Bin 
ocular Vision in Surgical Cases With and 
Without Orth yptic Treatment.” Those 
who contributed statistics were Dr. G. H. 
Jonkers ot Gorinchem, Netherlands, Lr 
Moacyr E. Alvaro of Sao Paulo, Brazil, 
Dr. T. Keith Lyle of London, England, 
Dr. Conrad Berens, Dr. Alfred Elhot, 
Lucille Sobacke and Dr. Edmond L 
Cooper. 

Instruction courses were held again this 
year in the morning, and in the afternoon 
papers were read by Dr. Hermann M 
Burian, Dr. G. H. Jonkers of Gorinchem, 
Netherlands, Dr. Moacyr E. Alvaro of Sao 
Paulo, Brazil, Dr. Jules Francois of Ghent, 
Belgium, Julia Lancaster, Anita Stelzer, 
Mary Kramer, Frances Walraven, and 
Lorna Billinghurst of Cambridge, England. 


At the business meeting we were pleased 
to announce that Dr. William Benedict 
had been made our first honorary member 
and that Elsie Laughlin had been appointed 
the new associate member of the American 
Orthoptic Council. The Lancaster Award, 
given each year to a member of the Ameri- 
can Association of Orthoptic Technicians 
for meritorious work, outstanding leader- 
ship, teaching, writing or research in or- 
thoptics, was received by Elizabeth Stark. 

The locations for the 1955 Regional 
Meetings were announced and are as 
follows: 

ee ree Tampa, Fla 
Chairman, E. Christ 
Pere ri pre Philadelphia, Pa. 

Chairman, Mary Sharpe 
Western ......... Vancouver, <<. 
Chairman, Catherine Lunn 
Midwestern ...... Milwaukee, Wis 


(Chairman, Dolores Enge! 


astern 


SECTIONAL MEETINGS OF THE 
AMERICAN ASSOCIATION 
OF OR THOPTIC TECHNICIANS 
Held in 1954 

The Sections of the American Associa 
tion of Orthoptic Technicians displayed 
a gratifying activity during 1954. All Sex 
tions held well-attended regional meetings 

and presented excellent programs. 

The following are the from 
these meetings, as submitted by the Secre- 
taries of the Sections: 


rep rts 


Washington, D. C. 
March 15 and 16, 1954 
Maria Borzillo, 
Chairman 

The first paper “Some Aspects of Ac 
commodative Strabismus,” was given by 
Marshall M. Parks, M.D., of Washington. 
D. C. Doctor Parks explained some of the 
causes of accommodative strabismus, how 
to diagnose the cases and classify them 
according to cause, and how to treat these 
cases. He showed very clearly the differ- 
ence between normal and abnormal accom: 


Faste) 7 Se tion 
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ratio and how to 
diagnose this. The use of DFP and some 
results of its use were also discussed. 


Dorothy Stobie of Butfalo, N. Y., talked 


modative-convergence 


on “Consideration of Treatment in Ab 
normal Retinal Correspondence.” Miss 
Stobie discussed her method of treating 


ARC and some ot the results of her treat 
ment 


“The Management of Cyclo Vertical 
Deviations’ was discussed by William C. 
Owens, M.D., of Johns Hopkins and Wal 
ter Reed hospitals. He gave a very con- 
cise, step-by step plan of how to diagnose 
the cause of vertical imbalances 

Nancy Capobianco of New York City 
discussed “Evaluation of 
Orthoptics.”” Miss Capobianco evaluated 
results in her treatment 


Some Phases of 


cases and gave 
TCaSONnS fi TY her failure . 


which could apply 


to many Cases ol unsuccessful treatment 


(On Tuesday. Dore th Bair at monstrated 
simple and accurate Ways to make stereo 


Ak atha Til bs 


“ paral’ r aS US d 


scOp and troposcope slick 
discussed the Walraven 
with 
Kramer explained the 


accommodative trabismus Louisa 
principles of the 
stereoscope and how it may aid yreatly in 
orthoptic treatment 

Dr. Frank Costenbader « 


benefit 


<amined several 
of his patients for our 
what he 
learn trom his 


explaining 
expected to 
abl 


Was at Inv. what he 


finding ind thy pr 
treatment and PrOowNosis | ir the cases 

Mr. Jim Robinson of the American ©} 
tical Company was with us t 
questions and tak: 
AQ) instruments 

There 
present at the meeting 

The 1955 meeting will b 


delphia 


imisWer Oul 
suggestions about thi 
which we us 
and 


Were L6O IT} mi CTS stud mt 


held in Phila 


Florence, S. ¢ 
April 26 and 27, 1954 
Marguerite Worsham, 
(Chairman 

The Southern Section of the American 
Association of Orthopti Technicians held 
its sixth regional meeting on April 26 and 


Southern Section 


27 at the Colonial Hotel in Florence, South 
Carolina. Marguerite Worsham, chairman 
of the Section, presided, and Mary Vir 
vinia Stallworth served as secretary. 

On Monday morning, Dr. Marshall M. 
Parks of Washington, D. C., gave a paper 
on “Some Practical Aspects of Accommo 
dative-Convergence.”” Dr. Howard Stokes 
of Florence, S. C.. spoke on “Etiology ot 
Strabismus.” 

The afternoon session was devoted to 
a round table discussion of questions sub 
mitted by members of the Section 

On Tuesday morning, Mary Virginia 
Stallworth read a paper, “Some Considera- 
tions in the Selection of Patients for Or- 
thoptics.” Dr. William C. Owens of the 
C\ ular Research W alter Reed 
Hospital, gave a paper, “A Consideration 
of Vertical Anomalies in Orthoptics.” In 
the afternoon a ‘Divervent Stra 


1) Lide, I - 


Division. 


paper, 
given by Dr L 
me: 


bismus.” was 
=) Florence. 


Following thy last papel thy meeting 


losed with a business meeting Betty 
(Christ was elected chairman tor next ye df, 
and Hattie Mae Benson, secretary-treas 
urer, with the meeting to be held in 


Tampa, Florida. 
Seven members of the Si 
rie st attended the 


tion and one 


meeting 


Western Section University of Oregon 
Med: i ey hool 
Portland, Oregon 
April May 1, 1954 
Ruth Wahlgren 
(‘harman 


Phi Wi stern meetin’ Was att nded hy 


eleven orthoptic technician Although 
this may not seem like a large number, we 
felt it compared tavorably with the num 


ber present at previous Western meetings 
We have a total of thirty-one AAQOT 
members in the Western Si but geo- 
graphically QOul 
panse of 


tion 
ection covers a large ex- 
country, from southern California 
to British Columbia 

Dr kK nr th (— Swan. head ot the De- 


partment of Ophthalmology at the Univer- 
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sity of Oregon Medical School, opened 
the meetiny with a discussion of “The 
Blindspot Mechanism in Strabismus,” 
which proved of vreat interest to the 
technicians. He touched not only on the 
also the part 
the blindspot plays in other types of stra- 
bismus, and the role of orthoptics for pa- 
tients who utilize the blindspot 


“blindspot syndrome” but 


Dr. John E. Harris, staff member in the 
Ophthalmology Department, talked with 
us on “Nature of the Visual Stimulus.” 
His discussion of the nature of light and 
how we see was stimulating, and, as Dr 
Harris put it, his topic “provided the cul- 
tural aspect of orthoptics.” 

Dr. Robert V. Hill, ophthalmologist 
from Longview, Washington, spoke on 
* Accommodation-Convergence Relation- 
ship. 

Five presented 
some very fine papers. Julia Lancaster's 
paper, “Some Techniques for Analysis and 
Treatment of Suppression,” 


orthoptic technicians 


was read to 
the group, as Miss Lancaster could not 
attend the meeting. She gave us many new 
ideas and practical helps. LeRoy White 
talked on The Role of Accommodation 
in Orthoptic Training’; and “Techniques 
in Treatment of Adult Heterophoria” was 
presented by Jack Rosenfeld. Catherine 
Lunn told us about “The Development of 
Orthoptics in British Columbia,” and Faith 
Martin, a British orthoptst from Victoria, 
B. C., talked on “The Orthoptic Investiga- 
tion of Paralytic Squint.” 

An excellent motion picture on “Sur- 
gery in Strabismus” was enthusiastically 
received, especially by those who have not 
seen muscle surgery. This film was made 
in the Ophthalmology Department at the 
University of Oregon Medical School, All 
In all, we had a lively group and some 
good discussions which gave us all some 
new ideas. 

Catherine Lunn was selected chairman 


of the next Western Section meeting, 
which will be held in May 1955 in the 
Orthoptic Clinic, Vancouver General 


Hospital, Vancouver, B. C. 


Midwestern Section: Mayo Clin 
Section of 
Ophthalmology 
Rochester, Minn. 
May 3 and 4, 1954 
Mary Cronin, 
Chairman 


Due to inclement weather, a blizzard in 
May, Doctor Ru ker could not get back 
from a trip in time to give the welcoming 
address. Dr. T. G. Martens opened the 
meeting with a few words of 
and then presented a 
Management of 


welcome 
The 


Strabismus.” 


paper on 
Divergent 
Doctor Martens divided divergent stra- 
bismus into two groups, constant and in- 
termittent, giving orthoptic and surgical 


treatment of each type 


A motion picture on “Surgery of , the 
Oblique Muscles,” which had been pre- 
pared by Walter Fink, M.D., of Minne- 
apolis, Minn., was most interesting and 
instructive. To those who have had little 
opportunity to watch surgery, it was es: 
pecially interesting 


Dr. V. L. Lindberg gave a paper on 
The Relationship ot Ophthalmologist and 
Orthoptic Technician.” Doctor Lindberg 
pointed out that the technician should be 
caretul of the information she gives the 
parents. There should be an organized out 
line of treatment of each patient between 
ophthalmologist and technician. A techni- 
cian should undersell orthoptics to a doc: 
tor who is not familiar with orthoptics 
and its possibilities rather than oversell. 


Kenneth N. Ogle, Ph. D.. 
“Comments on Fixation Disparity.’ Doctor 
Ogle remarked that the should 
consist of things tamiliar and dissimilar, 
the grosser the target the greater the dis- 
parity. Motor imbalance, strength of fu- 
sion compulsion, target and individual 
variations must be taken into consideration 
While on a tour of the Mayo Clinic, Doc- 
tor Ogle showed us the instrument he uses. 


some 


Vave 


tarvet S 


Mary Cronin read a paper on “Adap- 
tation to Vertical Prisms.’ Miss Cronin 
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correlated Doctor Ogle’s comments on fix 
ation disparity to the use of vertical prisms 

A tour of the Mayo Clinic closed our 
Monday. We 
pressed by the equipment for research and 
treatment, and felt that much time, 
thought, effort and money had gone into 


meeting for were im 


a fabulous clink 

Dr. C. W 
Rucker opened our meeting with a paper 
on “Etiol wy of Paralytic 
Doctor Rucker pointed out different causes 
for third, fourth and sixth nerve paralyses, 


making such 


On Tuesday morning, 


Strabismus. 


such as trauma, aneurysm, vascular dis 
ease, head injuries, and neoplasm 

M.E 
of Cases 
out that 


and with ise retion 


Burns read a paper on “Selection 
for Orthoptics,” which pointed 
ele ted 


CASES should hy aretully 


A motion picture on ‘Anatomy otf the 
Orbit” was commented on by W. H. Hol- 
linshead, Ph.D. The film clearly and pre 
cisely showed the and muscles in 
the orbit. 

Last on the program was Mrs. B. Gog 


nerves 


gin, secretary of the Midwestern group, 
who spoke on “Slide Making” and gave 
some useful information on materials to 
use for slides and where to obtain them 
I'm sure if you would write to her, she 
would be glad to give you the information 

Twenty-nine technicians, all members 
of the Section, attended the meeting. 

The next Midwestern meeting will be 
held May 2 and 3, 1955, in Milwaukee, 
Wisconsin. Dolores Engel is chairman and 
Merelyn Chesner, secretary 


PEDIATRICS— 
OPHTHALMOLOGY — 
ORTHOPTIC EXHIBIT 


This year we had our first opportunity 
to present the subject of orthoptics to 
pediatricians at their annual Academy 
meeting, which took place October 4-7, 
1954, at the Palmer House in Chicago 

By invitation, the Department of Oph 
thalmology, State University of lowa, with 


the cooperation of the American Orthop- 
tic Council and the American Association 
of Orthoptic Technicians prepared an ex 
hibit entitled “The Cross-Eyed Child.” A 
poster containing several pertinent state 
ments about the value and limitations of 
orthoptics tormed the center otf a yroup 
of enlarged photographs showing typical 
cases of accommodative esotropia (with 
and without glasses), partially accommo- 
nonaccommodative eso 
tropia, alternating exotropia, twins with 
high myopia and esotropia, hypertropia 


dative esotropia, 


with head tilt, ptosis, and epicanthus. Each 
photograph was supplemented by a simple 
legend written in the first person, as though 
the child were describing his case. 

A mimeographed brochure, further em- 
phasizing the importance of early investi 
vation and treatment of strabismus in ob 
taining functional as well as cosmetic re 
sults, was prepared tor distribution 

The exhibit was very well received, and 
the enthusiasm shown by pediatrician 
was most gratifying. Our impression was 
that as ophthalm logists expand them ta 
cilities for examining and beginning thi 
lusion) 
patient, the majority 


Passive (vlasses and + 
of the 


of pediatricians will be more than willing 


treatment 
VeTyY Youny 


to cooperat Pediatricians hav in ad 
vantage in that their specialization gives 
them the experience in dealing with chil 
dren which most ophthalmologists must 
cultivate in addition to their own specialty 


The newly 


Exhibits 1s a 


(committee onl 
by ttel 


established 


step toward under 
standiny and cooperation between pedia 
triclans, general practitioners and oph- 
thalmologists through organized exhibits 
The early re 
will he 


assured. Mors Cin] hasis will hy placed on 


f T dp] ropriate meetings 


ferral of more strabismus 


‘ AaAscs 


the prevention 5) Mmianhy ot the “hug ad’ 


‘. and we will he hetter 


whi h 


time and effort to best advantage when 


hoos ot orthoy tl 
al le to evaluat (d5€8S Cali Use OUP 
the age of readiness for active orthoptics 
arrives 

Eisie H. LAUGHLIN 
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THE AMERICAN ORTHOPTIC COUNCIL — 1955 


The American Orthoptic Council is composed of three representatives each from 
the American Ophthalmological Society, the Section of Ophthalmology of the American 
Medical Association, the American Academy of Ophthalmology and Otolaryngology, 
and the American College of Surgeons. Four associate members are elected from the 
American Association of Orthoptic Technicians. 


American Ophthalmological Society 





Dr. Walter M. Fink 
1921 Medical Arts Building 
Minneapolis 2, Minnesota 


Dr. Angus L. MacLean 
1201 North Calvert Street 
Baltimore 2, Maryland 





Dr. William E. Krewson, III (Vice-President ) 
1930 Chestnut Street 
Philadelphia 3, Pennsylvania 


Section of Ophthalmology, A.M.A. 


Dr. Edmond L. Cooper Dr. Hermann M. Burian (President) 
David Whitney Building University Hospitals 
Detroit 26, Michigan lowa City, lowa 


Dr. William C. Owens 
Johns Hopkins Hospital 
Baltimore, Maryland 


American Academy of Ophthalmology and Otolaryngology 


Dr. Frank D. Costenbader (Secretary-Treasurer) 
1605 22nd Street, N.W. 
Washington 8, D.C 


Dr. John W. Henderson 
University Hospital 
Ann Arbor, Michigan 


Dr. Philip Knapp 
635 West 165th Street 
New York 32, New York 


American College of Surgeons 


Dr. Alston Callahan 
903 South 21st Street 
Birmingham, Alabama 


Dr. Murray F. McCaslin 
626 Union Trust Building 
Pittsburgh 19, Pennsylvania 


Dr. S. Rodman Irvine 


9730 Wilshire Boulevard 
Beverly Hills, California 


ASSOCIATE MEMBERS 


Miss Nancy Capobianco (Pres., AAOT) Mrs. Elsie Laughlin 
635 West 165th Street University Hospitals 
New York 32, New York lowa City, lowa 


Mrs. Dorothy Laughlin Miss Ruth Fisher 
924 Republic Building 
Denver 2, Colorado 


640 South Kingshighway 
St. Louis, Missouri 








AMERICAN ASSOCIATION OF ORTHOPTIC TECHNICIANS 
COMMITTEES OF THE AMERICAN ORTHOPTIC COUNCLL 
Commutee on Ethics. Dr. Walter M. Fink, Chairman; Dr. Frank D. Costenbader, Dr. 8. Rodman 


Irvine, Miss Nancy M. Capobianco, Miss Electra Healy 


Commuttee on Instruction Dr. Hermann M. Burian, Chairman; Dr. Philip Knapp, Dr. John 
Henderson, Mrs. Elsie Laughlin. 


Commutee on Examinations: Dr. Edmond L. Cooper, Chairman; Dr. William C. Owens, Dr. Frank 
LD). Costenbader, Miss Elizabeth Jackson, Miss Dorothy Bair. 


Committee on Publications and Exhthits: Dr. William C. Owens, Chairman; Dr. Murray McCaslin, 
Dr. William Krewson, Ill, Miss Josephine Kukora 


Commuttee on Nominations: Dr. Hermann M. Burian, Chairman; Dr. Angus MacLean, Dr. Philip 
Knapp, Dr. Murray McCaslin 


Commitee on Memorials: Dr. Frank D. Costenbader, Chairman; Dr. Edmond L. Cooper, Dr 
William C. Owens, Dr. Hermann M. Burian (ex officio) 


Additional appointments may be made during the year 


Editor of American Orthoptic Journal: Dr. William E. Krewson, Ill (Member of American Associa 
rion of Orthoptic Technicians’ Editorial Board ). 


AMERICAN ASSOCIATION OF ORTHOPTIC TECHNICIANS—1955 


PROD csc ence Nancy M. Capobianco 
Eye Institute, Room 524 
635 West 165th Street 
New York 32, New York 


Vice-President Dolores Engel 
1684 North Prospect Avenue 
Milwaukee 2, Wisconsin 


Secretary See iE as ah ane la ee ae ee ce eee 
Mayo Clinic, Sect. Ophthalmology 
Rochester, Minnesota 


Treasurer: .... oeeeeetimily E. Schoech 
Midwest Ophthalmic Laboratory 


210 Courtney Building 
Omaha, Nebraska 


ee ey eee Lorraine Lucas 
414 David Whitney Building 
Detroit 26, Michigan 
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COMMITTEES OF THE AMERICAN ASSOCIATION OF 
ORTHOPTIC TECHNICIANS 


ETHICS 
Chairman: Nancy M. Capobianco 
Vice-Chairmen: Electra Healy (Mid-Western Section) 
lean Robinson (Southern Section ) 
Ruth Wahlgren (Western Section ) 
lean Swenson (Eastern Section) 
EDUCATION 
(Chairman: Electra Healy 
Members: Lleanor Anderson 
Aleatha Tibbs 
Elizabeth Goggin 
PUBLICATION 
Editor: Lorraine Lucas 
Asst. Editor: Ann Eustis 
Asst. Editor: Mary Virginia Stallworth 
AO] Editor: William E. Krewson, II, M.D. 


CONFIDENTIAL PLACEMENT SERVICE 


Director: Laura B. Drye 
Orthoptic Clinic, Eye and Ear Hospital 
Lothrop Street 
Pittsburgh 14, Pennsylvania 


HARDY MEMORIAL 


(Chairman Elizabeth Stark 

Members: Nancy M. Capobianco 
Dorothy Thompson Laughlin 
Ruth Fisher 
Elsie Laughlin 


SLIDE CONTEST 
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Thy purpose hehind the author mvestivation 
Pry cilla Allen Vad to obtain furthet evidence whit hy mivht 
Fleanor Andet 7 ist i thre lon aly ation of thr ife of ite at 
Virginia Koehler inhibition which lead to the reduced sual 
Zelta Kratha iwcuity found t Present 1 imblyopia \ 
Martha schustet indred Can were elects lo the haste that 
(jler lor ‘ if trie natient Acre ‘ | ct ‘Tt ct T hye ie 
Barbara G Stone inged treo | te ) cat ind thew sual 
| ely1 lav! I mcuity trot nana ovement tio 6 | 
» Thy eri nresented i lute ontradiction 
CLASSIFICATION , | Seder rad 
f thie pre 1 ] evidence hict ta ored the 
\ ‘ lat ortex as the inhibitional ite Ph ruther if) 
Amblyopia tivatiol it mstrated that « iPaotit Si 
Corres] per cent of the is howed the rtex as the 
4 4 ‘ ( th ‘ 
iit ite «at |] hibutios ind that if VA vhen 
$ Depth Percepti 
try ‘ ‘ Nerve ip per i] iti tral ryt frat thy 
) Diagnoss rte ‘ rie likely t rye that ' sit ifs anf 
t) Mioti inhibition Th percentaye of ortical inbibs 
Miscellaneou tion was higher in those witl indefinite reti 
| (7 rya yt lence ri rive i ‘ 
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3-1 

Francois, J. and James, M 
spondence, Ann. docul., 
(Sept.) 1954 


Retinal corre- 
187-793-804 


In a series of 1300 cases of strabismus, the 
author found (a) true abnormal correspondence 
in only 19 cases (1.46% ), (b) loss of normal 
correspondence in 9 cases (0.7%), (c) eccen 
tric fixation in 19 cases (1.46%), (d) loss of 
central fixation in 69 cases (5.3%) and (e) 
amblyopia in 738 cases (56.8%) 


The authors stress that anomalou corr: 
spondence is a binocular phenomenon, while 


loss oft central fixation and eccentri fixation 


ate monocular They should not he contu ed 


Loss of central fixation indicates an advanced 
deyree ot amblyopia and occurs in strabismus 
cases with an early onset (not especially con 
yenital CASES) It is 
nystagmus due to the eye attempting to hxate 
W hen the central scotoma is due to strabismus, 
the occlusion prognosis is excellent up to the 


characterized by searching 


age of 8 or 10 years. Improvement of visual 
acuity is easily reached after four months and 
can be obtained after one month if orthopti 


training is done 


Eccentric fixation indicates an advanced form 
of amblyopia ex anopsia. It is characterized by 
the following (a) the fovea function is so di 
minished that a paramacular point gives better 
vision, and it is the point which is used for 
fixation; (b) this same point of the paramacular 
area is used even after the eyes 
straightened by surgery; (c) when the fixing 
eye is covered, the deviated eye does not shift 


have heen 


to recover central fixation 
is not curable 


(d) the amblyopia 
(the authors, however, cite a 
few exceptional cases): (e) it 1s observed only 
in monocular strabismus (convergent, rarely 
divergent); (f) onset of strabismus is usually 
at birth or very soon after birth; and (ge) sur 
gical results are usually poor because the eyes 
tend to converge postoperatively The authors 
believe surgery should be postponed until the 
accommodation is less active and that “there 1 
not, there there 
will be binocular vision, even rudimental.” 


never has heen. and never 


The authors also distinguish between loss of 
normal corresponden ¢ and true anomalous Corl 
respondence 


In loss of normal correspondence there is 
(1) no binocular vision, not even simultaneous 
vision, (2) no subjective angle of strabismus, 
only an attempt to coincide the two images at 
a smaller angle than the angle of strabismus, 
(3) deep amblyopia frequently cured (recovery 


of binocular vision) by orthoptics, (4) a high 


degree of refractive (+3D), (5) an 


accommodative element whi h I> 
the origin, and (6) early onset 


error 


1m] ortant aft 


In true anomalous retinal correspondence 
there 1s (1) peripheral binocular vision (simul- 
taneous vision and imperfect fusion), (2) a 
subjective angle different from the 
angle, (3) slight amblyopia 


easily cured, (4) eyes 


objective 
which can be 
(5) no 
accommodative element, (6) onset about 2 of 
5 years 


emmetropic 


and (7) this type of anomalous corre 
spondence is not curable, even after surgery, 
the anyle of anomaly staying the Same even 


when the optic axes are parallel 


3-2 

Hansen, A. K “After image transfer test 
in anomalous retinal correspondence, A 
M.A. Arch. Ophth. 52 :369-374 (Sept.) 
1954 


The method ol testing retinal correspondence 
by means of the atter-image transter test as 


reported by Jatfe 1* described 


A group of patients, eighteen with anomalous 
retinal correspondence, twelve with exophoria 
were tested 
by this method at the University Hospitals in 
lowa City A table showing the results of the 
test is given. The author concludes from these 
results that patients with anomalous 
spondence do not respond to the 
transfer test’ in a different 


and twelve who were orthophorie, 


Corre: 
“atter-image 
manner than do 


those with normal correspondence 


Those patients who are UNdAWwad}§le ol an alter: 
image in the unexposed eye 


suppression 


probably have 
stron¢g 


3-3 
Lavinge, M.: 
correspondence in binocular vision, 


Brit. J. Ophth., 38:332-344 (June) 1954 


The states that “abnormal retinal 
correspondence is a physiological part of normal 
binocular 
natural 


Value of abnormal retinal 


author 


Vision im many persons and is a 
binocular ad 
justment when the visual axes are not parallel 
in all positions. It is suggested that, since the 
phenomenon occurs only in free vision, present 
methods of investigation fall 


duplic ation of 


accompaniment of the 


their 
conditions. and 


short in 
normal visual 
that the resulting responses may be an inad 
quate indication of the patients true degree 
“Ab 


normal retinal correspondence does not create 


ot adaptation m The writer goes on to say 
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an untavorable surgical prognosi but it can times more light for subjective equality with the 
not be eradicated by orthoptic treatment or r lominant eye in a haploscope (amblyoscope ) 
placed by normal correspondence. It is a con In right ocular dominance, an object in the 
dition to be encouraged, and attempts to elimi right monocular crescent would appear brighter 
nate it are based on a faulty appreciation of its than a similar object in the lett. Under certain 
\ alu and | urpose ” conditions ot hac kvroun i and contrast t! c 
; righter object Wort ld also appear nhearet 
In a discussion of the liagnostic test thie 
autl or tavors the dout le mace test a hye ing’ Lr Miles point out that anisopta an i 
the most accurate, even though the red filter inisodominance are produced by irradiation dif 
may dissociate the test from normal visual ferences in corresponding retinal images 
conditions The syYnNOptoy hore l found to be 


In conclusion Lr Milk iy Antsoy la 1 an 


inadequate in the diagnosis of small degrees of . . 
anomaly of depth perception in which the retinal 


esotropia and diagnostically inadequate in pa 


} 
' imave o , \ : rit ntens yY of 
tients with large areas of inte! uppressio nage of one eye is different in intensit 
rocus Caulisinyv an apparent rotation on each 
Harmoniou type abnor il retinal COrre central vertical AX! of frontal plane “A ithin 
spondence 1s considers il ideal ida] ration certain limits ot 1ot eparation and contrast 
Duplication of normal conditions of seeing with He also points out that anisopia is limited 
out di ociation of the two eve | mot vie ved 1 tance hy stereopsi 


: 
as possible. However, utilization of polaroid 


- , 
lens Ith a projection test | di cribe Al hia Anisodominancs on anomaly ol bino _— 


grammed. Tables are included showing co! para Gepth perception waen ] related to ocular 
tive findings in various types of binocular ada} lominance or to unilateral defects in retinal 
tation image intensity or focus, but instead of apparent 
rotation of individual objects, it produces simpl 

A suyue ted routine treatment of trabs mu liffers nce in perceived obrect di tance Ans i) 
associated with abnormal retinal correspondence dominance does not require stereops! 
is (1) to overcome amb] ye Pia by occlusion 
then (2) to correct th leviation by uryvery 

- 

where this 1s cosmetically indicated: and tinally 5-1 


(4) to attempt to consolidate the result uSsINY ; 
anomalous retinal correspondence, when it i Luhr, John P., and Schlossman, Abraham 


sufty i¢ ntly wrourn) i 


= 


1 as a basis for orthopti Intermittent and accommodative esotro 
treatment pia, Am | Ophth., sR: 191-194 (Au 
yust) 1954 


4-] This Is afl analytical report al 4 CAS In 
Miles, Paul W Anal ySLS Of depth fae tors termittent csotropia 1 classified as that deviation 


« ‘rit , oO oth ce ane e; 
in anisopia and anisodominance. Am. | which 1s intermittent for both distance and neat 


Ophth., 3798-106 (Jan ) 1954 


or esotropia tor near and esophoria for di 


tance. The accommodative « otropia l that devi 
ation which is a umocular squint converted by 


| 


ienses into intermittent « otropia ‘ ophoria aot 


The author discusses two newly discovered 
types ot detective depth perception . 
orthophoria. The two types are so closely rr 


I 
The first type, “anisopia,” is described as a lated, with almost interchangeable features, that 
depth error consisting of ipparent mdivi fual the author: have yrouped them tovether 
rotation of flat contrasting obiect 
[he most significant facto in determining 
| >» we nioad napimod notas , 
In th econd type aril SOTITTATICS tri trie prognosis lor nonsuryi al treatment ire 
' . Sey 6 , al ail 
ciues tO depth perception Dein; equal the right listed as follov ive at onset isual acuity 
— rt ‘ } } ’ 
eved individuals -— ti ‘ tT] ryt Corie cst ,t) ijt refractive erro} neat pointe eit eve or et 4 
more equid tant objects nearer while left-eyed fusional status and progre at ise 
per qT) i the lett Corie hncarc! 
T hye ive >? nat ere if tit T ’ ryt ; ; 
"1 ‘ . ' ' 
Ihe central binocular visual tield 1s bounded ' | ' 
, yetween . immd © tat ht) pet ‘ 1 frye isé 
qt) thye rivnt hy a cT4 e rye } i? rf qi? iy tis try ‘ 
; : , ; ré ie’ we i Delores y Jer a’; if i4 per ene of tive 
right eye. and on the left by a crescent sible j ' 
' : ' | .™e if ; attet fy tal if (iT / pel ert ‘) 
qT fc) rrye i¢ tt rye ; t ‘ ’ rytr ‘ ’ , : 
7 : ‘ i Aé W here ' pet ‘ ‘ ‘ ; ‘ 
object if thes ré ent lepend | 
, ; aiternatortr trie rest vere wuntoctulat é bh 
ocular dominance ' ) , 
i) rrye nowegd i , ithe i ‘ ree ? i , 
Pus hy found that i Te ‘ ‘ ye qT Pidatl il Opid T hye vi ial acuity Vd ‘ jual if rie ily 
’ | ’ if mictt reg j ’ } Mm } hoth ‘ ‘ if mi} per ‘ ft of ft 4 i tient 














14% AMERICAN ORTHOPTIC JOURNAL 


The visual acuity of three patients failed to im- 
prove beyond 20/50 as the angle of squint im- 
proved, Except for one patient, all had hyper- 
opia greater than one diopter and 23 percent 
had astigmatism of one diopter or more. No 
demonstrable relationship existed hetween the 
amount of hyperopia and degree of deviation 


Forty-two percent of the patients had a re- 
mote near point of convergence, but they did 
as well as with unlimited near points 
Retinal correspondence was normal and 47.3 
percent showed all grades of fusion; 24 percent 
not examined with a major amblyoscope fused 
the Worth four-dot test; and 9.4 percent had 
intermittent fusion, while only 9 percent failed 


those 


te show any evidence ot fusion 


In all but eight patients the deviation was 
vreater for near than for distance, and the ma- 
jority measured less than 35 prism diopters ot 
esotropia for near. As a group, the patients 
responded satisfactorily to their full corrections 
“In some cases the strabismus was converted 
to esophona or orthophoria within two to three 
months, while in other took 
year before the strabismus was fully corrected. 


cases it over a 

Improvement occurred in many patients 
without orthoptics or even patching the fixing 
eye Only three cases were felt to warrant 
orthopt training, indicating that the great ma 
jority of these cases need only removal of the 
accommodative element in order to improve 
Corrective surgery was not performed on any 


of these patients. 


The authors believe that bifocals are useful 
for patients whose glasses fully correct the dis- 
tance deviation but leave a small residual angle 
for near. In closing, they conclude that there 
ins a good chance for correction without surgery 
if the onset occurs between the aves ot 4 and 
6 years (the fusion faculty is functioning, the 
vision is equal) and if hyperopia under cyclo 
plegia is from 3 to § diopters 


-2 
S« hl SSMan, A. 


Diagnosis of muscle pare: 
sis, Eye, Ear, Nose & Throat Monthly, 
33:429 (July) 1954 


The author points out that when a single 
muscle 1s paretic it ts usually a lateral rectus or 
superior oblique, since these two muscles have 
an independent nerve supply. Diabetes, multi 
ple sclerosis, intracranial hemorrhage, and polio- 
myelitis are often causes of extraocular muscle 


paresis 


Examination consists of (1) versions done in 
the six cardinal directions, 2) ductions done 
with each eye fixing (the examiner watching 
not only the fixing eye but also the eye behind 


the cover in order that he may pick up a pri 
mary and secondary deviation), and (3) diplo- 
pia tests done in the six cardinal directions to 
determine the field in which the yreatest separa 
tion occurs 


When more than one muscle is involved or 
when the paresis is long established and the de 
viation has become 
difficult and may 
means of more exacting tests 


concomitant. diagnosis 1s 


have to he determined hy 


Q-3 


Urist, Martin: Exotropia with bilateral 


elevation in adduction (Part I), Am ] 
Ophth., 38:58-65 (July) 1954 

This paper deals with diagnosis. It 1s pomnted 
out that the vertical deviations are secondary 
to the disassociation of the eyes caused by exo 
tropia. In 102 case studies it was found that 
40 percent had a history of onset at birth and 
S51) percent a history of onset before five years 
Hypermetropia was the 
In the 


point ot converpence 


ot aye predominant 


refractive error studies made. the 


neal 
varied trom day to day 
and trom one examiner to another. In no case 
did the corneal reflex test show an exotropia 
yreater tor neat than for distance, whereas in 
the prism cover test the Opposite Was Ireque ntly 
true. This is explained by the fact that careful 
fixation is required in the prism cover test, and 
hecause of this, convergence and fusion are 
stimulated and at least part of the deviation 1s 
controlled, reflex test 


whereas in the corneal 


the child merely fixes on a light 


Dr. Urist believes that th 
and best diagnost« 


most consistent 


findings in these cases re 
sult from the comparison of the straight-up and 
straight-down Vertical 
deviations were found in 81 percent of the 102 


His test: proved that the devia 
over YO 


position measurements 
cases studied 
tion was percent preater when the 
patient looked up than when he looked down 


“In 73 percent ot the cases bilateral elevation 


in adduction was observed.’ Two case reports 
are presented and are accompanied by picture: 
The author states, “It has not been my experi 
ence that all cases with an exotropia 


than 18 diopters for distance 


vreatet 
require Suryvery 

As long as good vision and fusion are 
maintained for 


nea} there is no urgent need 


for surgery. 


In the S85 cases in which the 
corded, 82 had equal vision 


Vision Was 
had 20/70 
visual acuity which improved to normal with 
one had 20/200 and one had $/200 
with eccentric fixation in the amblyops 
Both of the latter cases improved to 20 
within six months hy occlusion of the fixing ¢« 


four 


occlusion 
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In summary. Dr. Urist classes most cases of Dr. Schlossman suggests the use of miotics in 
“intermittent exotropia | as -exotropia with bi cases of accommodative convergent strabismus 
lateral elevation in adduction.” He classifies only, and recommends it sparingly, since accom- 
the important findings a* tollow - ~(] } Bilateral modative squints are responsive to treatment 
elevation in adduction, (2) a greater exotropia with full correction of their refractive errors, 
for distance than for near, (3) a greater exo bifocals and/or orthoptic training 


tropia in sursumversion as compared with deor- 
sumversion. and (4) characteristic vertical de- 7-1 


viations, which are a left hypertropia that 1s . , 
; 7 Gordon, Orville E.: A study of primary 
greater in dextro-elevation and right hyper- | d 


| 


chilies * and auxiliary medial ocular rotation, Tr. 


Am. Acad. Ophth., 38:553-560 (July- 
August) 1954 


tropia greater in levove 


er que ‘ le traite 
Hubert. A Les mvyotl {ues dans el c contact with the eveball. at the point of inset 
ment du strabisme concomitant, Ann tion. is known as the “arc of contact As a 


d'ocul. 187 -§76-577 (June) 1954 muscle contracts, rotatiny the eye about the 
center of rotation. the muscle unwraps and the 


The portion of the eye muscle which lies in 


. k own ‘ mioti pre oke im accom ; 
It . «ne , that ae ' : arc ot contact hecomes exhausted No record 


. , : Litas 7" va le 
spas mn i ition to miosis and dé 
mod itive A mM) l iG : 1) , : of measurement or of analy t) account for 
ase -_... intraocular! ressure t 38 this 
nee - : -_ | the known ocular movements can he found. 
spasm which 1s utilize { in) the freatment of con 
\ ’ f [welve human eyes were measured atter 
vergent concomitant trapismu freliaxation oOo : ; 
mS they had been prese rved and inflated to normal 
the accommodation i r@iaxation Pparaiiel t trie . 
! ’ ‘ contour mn mm. a thy it immterence of 
Cot Ver re’ ‘ Aft ‘j ; i. i ; ‘ rye At ‘ ot 
thie ‘ eball it i estimated that each rally 
strabismus) | 
meter «>! try circumference WV al ‘ jual to ) 
| i ; ' ' ’ ' 
lo oOntall i all Re j et ’ ‘ Moti legres 1, multiplying rive lenvt! cyt rive are 
| : } : a« oy) | , ' 
must be used (eserine, DFI inta ). The of contact of each muscle by this number. the 
author recom ends daly tam Ol al pet ent ir free cy! 7 ti ’ po niifted cre lets mined 
s i iT tf minta o] (Bayer lf hoth eyes { re} 
ol iti ‘ (¢) y ) ; 7 | ft , found that the are of contact was 


erably in the morning) for several months. . ds 


more that jiiate for lateral rotation bor 


Favorable indication tor the ise ot muotics 18 


medial rotation there was a difference of | 
accommodative esotropia (case of high or me degrees hich had ta he secounted far. A search 
diun hyperoy la and late onset hetween 2 and yas made to if ashes Cy ee yrs nan 
} years) problem Dr Gordon did not tind any satis 
The intermittent types not yet fixed answer factory reports in the literature 
best to the therapy A unilateral amblyopia does Torsion. elevation (or de pression ) and me 
not prevent success. Often, the miotic (a) makes dial rotation are the components of the torce 
if possible to leave the glass« off (hy) reduces of each muscle. The medial rectu iscle gains 
the angle of deviation a larger amount than ome hel from the inferior and uperior recti 
just the wearing of glasses does for rotation. the torsir inal evatiot lepre 
Divergent concomitant strabismus 1s not in oor balance out. Having | lated thi 
fluenced by this therapy pothes researc NaS CAPTieg t to test if 
Art two lo al hospitals, work WV Ad done on 
, eyes which were to he enucleated and which 
6-2 atistied certain criteria In the course ol! a year 
Schlossman, A.: Muotics in the treatment ix suitable cases (which are described briefly) 


i 


y a ¢ Vere guna ‘a COT) 
oO} strabismus Eye, Far. Nose & Throat sou 


. of contact of the medial rectu mitisels allow 

) 5 5 5 ,» Ty Q§ 
Monthly. 5 (S pt ) 1954 a certain degree of internal rotation, but be 
, yond that. internal rotation is provided by 
another mechanism It was indicated that the 


USsION were that the ar 


The author explains that, by stimulating 
: 


commodation an thu lecreasing accommoda 

tive effort and the convergence innervation mechanism was provided by the combined ac 

which accompanies it, miots may improve or tion of the superior and interior rect: 

even eliminate i convergent trabismu 1} p lf i definite relationshit hetween medial ro 
(in dilutions of 0.01, 0.02 or 0.03 percent) has tation and vertical acting muscles has been 
a meore prolonged action than pilo ary ine of _ tal lished if j haope that cprrie ol the tif 

eserine, but is more apt to produce intra: anticipate 1 result in musel rvery will have 
epithelial cysts along the pupillary edge of the an explanation. However, Dr. Gordon feels 


iris that there is nes or further investigation 
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7-2 
Schlossman. A.: Headache as an ophthal- 
mologic symptom, Eye, Ear, Nose & 


Throat Monthly, 53:24) (April) 1954 


T he author afresse« / 


four Wialn ocular Gis 


orders which iay CA libe headache 


|, Lesions in the intracranial pathways 
Fundoscopi and visual field examinations are 


of Primary importance in diagnosing the se Cases 
Headac he ] not A 
symptom of 
hut whe ti 


‘ (j;laucoma chara 


teristic chromic simple glaucoma 


Copti atrophy without 


should hye 


Ccuppiny i* 


present ylaucomia suspected 
5 Refractive These 


Incorrect handling ol astigmati 


problems 


may include 
CTraor or spasm 
of accommodation 

4 Het roy hora 
the author 


lf hyperphoria ! present, 


uyvest the use of pri Iti If) o las cs 


The amount of this Prism i determined by 
checking deorsumvergence and surstuumveryvence., 
adding the dividing by 


otten the Calin ot 


two alye bran ally and 


two Exophoria is more 


headache than is esophoria. Poor convergence 


amplitude } usually the precipitating factor 


hould 
the ratio of approximately 4: ] lf the 


Convergence and divergence maintain 
ratio 1s 
considerably less than 3:1 


should hye 


SITniy le converyence 


exXCTCIM initiated 


7-3 

Wheeler, Maynard C.: Strabismus, annual 
review, A.M.A. Arch Ophth  52:134 
159 (July) 1954 


The author discusses world literature on stra 
bismus for 1953, 


“The outstanding event in the field of stra 
bismus during 1Y53 wa th publication hy 
the American Academy of Ophthalmology and 
Otolaryngology of the strabis 


in Od tober, 


yrmpo Muithh On 
mus, held at the annual 
1952 

“Another event was the 
ance of the fifth edition of “Gilford: 
of Ophthalmology, by Adler.” 


Ash ! 


sented 


Winkelman » 


discussed briefly 


meeting 


important appear 


Th xthook 


theory of binocular vision 1s pre 


work on fusion 18 


peripheral 


According to the literature 
those studied the 
anomalous correspondence 
this subject. Ronn 


normalities in 


pre sented hy 


who have phi nomenon of 
opinions differ on 
and Randziunski divide ab 
sensorial relationship into five 
stages, the prognosis becoming worse with each 


staye 


(Characteristics of 80 selected cases of slight 
esotropia or intermittent esophoria by (sittoes 
concluded that these 


patients had a fixation disparity rather than a 


Davies ATfé VIiVen) It Wada> 


truss manilest deviation 


Another significant 
in 1953 was Banyerter 
on the treatment of 
cussed by W heeler. 
program of treatment 
Important although he 


contribution to appeat! 
Y6-paye monograph 

amblyopia. This 1 

who concludes that 

may prove to he very 

is doubtful that it could 


he ral idly adopted if) this country 


(One of the most significant papers t 
in 1y54 Wa Dy Knap] (oT) intermittent 


tropia This paper explain the de veloy ment of 


| 


this condition and a approach to the 


hv icadl 


treatment 


Among several article on 
published in 
surgical treatment of concomi! 
tant strabismus by Parfonry and Polliot. In 
reviewiny this article the author tate The 


urvical treatinent 


of strabismu 1953. 3s one 


, 
ITOH 


Prance on the 


authors are arguing against all our modern con 


cepts of the nature and treatment of strat | 


Dhers Att i number ql interesting irticle 


presented in 1993, which include 


South America 


on orthoptics 
three tron 


8-1] 
Anderson, J. Ringland 
and alternating hyperphoria, 


Ophth.. 


The author 
138 showed convgenita nystaymus ot 
138, at least 20 had “latent 
was noted that all the 


youny T he olde t «of 


Latent nvstadvmus 
Brit. |. 
12.9179 Anril) 195 
38:217-231 (April) 1954 

tates that of 44,000 pa 
nystaymu 
almost patient 


this condition WeTeé 


? 


20 patients was 42. and the youngest LY mont! 


Strabismus was found in all but of 
In 11 at was converyvent and in $5 diverg 
Overaction of the inferior oblique muscle 
observed in 11 of the series 
yy ared to have full 


only More Of less 


ne patient 
Versions and hy WV a 
ypical Cant with no aitert! 


ing hyperphoria 
found that 


The author there Was no on 


sanguinity and no obvious sgn of inheritance 


The incidence of dithculties at birth was hig! 


latent nys 
taymus were suyyested (1) covering one eye 
and (2) deviation. The 
methods were listed as 
quate: (3) shades of varying intensity betor 
(4) high convex len 
(5) high convex lenses before 
hoth 


nystagmus hut if) corre 


| 
reveallny 


Two typical means of 
conruvate following 
heing sometimes ade 
hy lore one ¢ y‘ 


hoth eyes. {(f) 


one cye 


prisms hefore one or 


cVvVcs (7) conve’ 


Venice may lessen the 





A 


’ 
imbal 
fayvymus 


to art 


9-1] 
Sloane, Albert E.; Dunphy, Edwu 
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ariations 
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(Charnwood, L Stereopsis in presence of 
diplopia, Brot | Phy a1 ( pti C 1 1 2.4) 
(Jan.) 1954 


‘ 


\ rie] f i 


rr 
f 


ATICE 


‘ 


10-2 
Morvan. Alan A.: Stereo 
} s relation to photo-imterpy 


Emmons, William V.;, and Gallaghe: Ophtl 3-29-34 (Jan.) 
Roswell | A COMPATISON O] refraction 


results on the same individuals Am | 


Ophth., 37:696-699 (May) 1954 
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the interpretation of operational photographs 
there seemed very little to choose between 
trained and untrained personnel, but, on the 
whole, the trained did a little better 


“It has been noticed that it is not uncommon 
for personnel to complain of ocular symptoms 
such as tiredness of the eyes and headaches 
after beginning to use the stereoscope in photo- 
interpretation. This is merely due to ocular fa 
tigue " The symptoms usually wear off in a 
week or two. According to the author, “stereo- 
Scop per se has no evil effects on the 
eyes, and there is no reason at all why any 
refractive errors already present should be in- 
creased as a result of the stereoscopic work 
However it should be done under proper con- 
ditions, especially with adequate lighting and 
good arrangements of chairs and desks.” 


work 


The author found that suppression changes 
were far important than visual acuity 
as regards standards for recruits undertaking 
photo-interpretation 


The 


recommended 


more 


following are some of the standards 


| Visual Acuity: 6/60 or better in each 


eve. correctable to 6/6. 


2. Convergence: 4” or better 


5 No cases of complete suppression should 
he act epted 
“It is recommended that all personnel, 


should have a complete course of stereoscopic 
training with daily exercises. 


Alvaro, M. E.: Simultaneous surgical cor- 
rection of vertical and horizontal devia- 
tions, Eye, Ear, Nose & Throat Monthly, 
33:420 (July) 1954 

The author reviews literature and the case 

histories reported by Foster and Pemberton re 

lating to raising or lowering the insertion of 

either horizontal rectus muscle to produce a 

vertical eflect. He reports on 11 of his 

cases in which he corrected both horizontal and 
vertical deviations by operating on the medial 


Own 


and lateral recti only. Raising the insertion of 
a rectus muscle produces an elevation of the 
anterior pole of the globe; lowering the inser 
tion produces d depression of the anterior pole 
He found that for each millimeter the rectus 
muscle was transplanted vertically, he achieved 
approximately 1 degree of correction of the 
vertical strabismus 
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Fink, Walter H.: Present concepts of su- 


perior oblique surgery, Am. J. Ophth., 
37:548-557 (April) 1954 


Dr. Fink points out that prior to 1942 there 
is very little reference in the literature to su- 
perior oblique surgery because it was believed 
that, due to its deep and unusual insertion, 
operation on this muscle was not practical. 


The new tendency on the part of some sur- 
geons is to confine the operative procedure to 
the field involved because of a better under- 
standing of the anatomy and the defects of 
this muscle, new methods of diagnosing and 
managing these cases, and more effective surgical 
procedures. 


Dr. Fink makes the following points: (1) A 
superior oblique defect in heterotropia is an 
important obstacle to binocular coordination 
and when associated with horizontal deviations 
is often the true underlying imbalance, the 
latter being secondary. (2) There is need for 
more definite criteria for differentiating vertical 
defects to eliminate great variances in statistics 
regarding these offenders (3) Observation of 
the head tilt of the patient, and use of Biel- 
schowsky's test will implicate the superior ob- 
lique as an offender in a larger percentage of 
cases than was thought heretofore (4) Know! 
edge of the fixating eye and the duration of in- 


volvement are important for diagnosis a5 158 
the determination of the amount of deviation 
in the down and in position. Other valuable 


tests include the prism and cover test, versions, 


and the Lancaster red-green test 


Our present concept of superior oblique sur 
gery stresses early surgery to prevent torticollis, 
changes in the affected muscle as well a8 in 1ts 
synergists and antagonists, suppression, ambly 
Oplia and undesirable cosmetx psychologi and 
social etlects W eariny of the proper refractive 
correction 1s 1 useful 


if there is a 


and prisms are 
held of 


Fusion exercises are of little value in increasing 


iportant, 
fairly large comitancy 
the patients ability to overcome his symptoms 
and may cause secondary contractions to be 
come more pronounced. 


Because of the many complications resulting 
surgery, Dr. Fink reserves 
muscles for a second pro 
cedure whenever possible. He selects the offend 
ing oblique muscle as carefully as possible and 


from vertical rectl 


Operation on these 


operates to strengthen this muscle in most in 
He cautions against ill-advised surgical 
operations on the superior oblique, especially 
on adults, which may result in diplopia. He 
stresses careful selection of the surgical pro 
cedure to be used. Personally, the author pre 


stances 
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fers the use of the tuck operation in under 
action of the superior oblique and tinds it 
easiest when using the instrument devised by 


him for tucking. 
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Urist, Martin: Exotropia with bilateral 
elevation in adduction (Part 2), Am. J. 
Ophth., 38:178-190 (August) 1954 


This paper presents and discusses the results 
of surgical intervention in Dr. Unrist’s sernes of 
54 cases. All cases have followed from 
one to seven years after the surgery, and the 
author states that findings confirm the results 
of Scobee “which show that the bilateral re 
of the lateral gave a 
functional cure in the majority of cases.” Dr 
Urist states that, “In our series the functional 
cures were consistently obtained with the bi 
lateral recession of the l‘ateral rectus 
in those cases that had an exotropia for distance 
and upward gaze and straight eyes for near 
and looking down. The ability to hold the eyes 
straight for near and looking down maintained 
vision and developed fusion amplitude ~ 
The latter, he believed. 
cure postoperatively 


heen 


cession rectus muscles 


muscles 


insured a functional 


The author pointed out that the bilateral 
simple tenotomy gave an undercorrection in 
the majority of cases and that the results were 
poor with resection of the medial rectus alone 
Recession of the lateral rectus muscle and re 
section of a medial rectus when unilateral pro- 
duced an The 


cases were divided into two categories for sur 


undercorrection in most cases 


gical treatment: “(1) those with no under: 
action of the medial recti, manifested by straight 
eyes for near and downward gaze: and (2) 


those with underaction of the medial rect: mani 
and downward 
that Por 


procedure re 


fested hy an exotropia for neat 


paze 
upward 


1S less than distan ‘ and 


The 


is a bilateral recession of the lateral 


which 
gaze. ommended 
for type ] 
rectus recommended 
surgery 1s a unilateral or bilateral 
the medial addition to the 
bilateral recession of the lateral rectus muscles 
If the resection of the medial rectus is not done 
the exotropia in the downward gaze may re 


main uncorrected 


muscles. For type 2 the 
resection of 


rectus muscles in 


In summarizing this paper, Dr. Urist states 
“The bilateral 


muscles is contraindicated as a primary proce 


resection of the medial rectus 
dure for the cases that have straight eyes for 
near and looking down because it produces 
overaction of the medial rectus muscles without 
correcting the primary defect 
of the lateral rectus and 


result in an esotropia on looking down 


which is over©r 


action muscles may 


that the correction of the 


positions will Cdlise enough 


Dr. Urist teels 
exotropia for al 
improvement in the vertical deviation so that 
in many cases a recession of the inferior oblique 


will not be necessary 


12-1 
Law, Frank W.: Squint operations and 
binocular functions, Tr. Am. Acad 
Ophth., 58 :546-552 (July-August) 1954 
Mr. Law re: 


bismus CASES 


ie@ws his results im treatiny stra 


He chose a rather small number 


of cases Of concomitant strabismus (40 con 
secutive unselected cases from his private pra 
tice) 


the close supervision by 


Private patients were selected because of 
him and his orthoptist 
Persistent orthoptic treatment was not used in 
to lead to truitful 


cases which did not appear 


results 


There is a detailed discussion of his surgical 


techniques including the favorable results as 


well a8 some ot the problems encountered 


Orthoptic investigation was carried out in all 
cases old enough to undergo it; exercises were 
instituted as indicated. Surgical intervention 
was undertaken when it became unnecessary Or 
undesirable for further delay. Orthoptic treat 
ment Was recommended and continued as long 
considered following the 


as it Was necessary 


operation in af propriate cases 

Mr Law vive: al 1s ot this serie* 
than statistics. A list 
of factors considered in each case is given 


verbal analy 


rather using charts and 


In view of the results obtained, Mr Law 
feels that (1) binocular results are rarely 
achieved when the squint dates from birth; (2) 
it 16 unusual for a patient to obtain a bette: 
level of bino ular vision after orthoy tic treat 


ment and surgery than he had previously; (3) 
well-established abnormal retinal corr spondence 
is incurable; (4) 
does not 


and (5) 


postponing surgical correction if 


alternation is an incidental 
affect 


there is 


binoc ular 
little 


and 


al pre iably 


hazard progress 


point in 
Circumstance 
and the psy holowical state are propitious (lon: 
sidered from the aspect of eliminating an angle 
hetween the visual axes, orthopti treatment is 
useless It can in most cases only Ce xercim x 


plot and tacilitate the initial binocular state 


it can not improve it. (The immense value of 


orthoptics in diagnosis, and in the treatment of 


phorias is not in question y 
Mr Law 


number of 


oncluded that im, spite of the small 
cases used in this series he arrive 

at the same conclusions he had already formed 
Furthermore, he 


felt they corresponded to the conclusions drawn 


from his general experience 


trom a study ot larger series which had heen 
reported, 
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12-2 
Lindsay, 5.: New methods in orthoptics, 
Brit. J. Physiol. Optics, 11:1 (Jan.) 1954 


In this paper the author examines some of 
the basic errors in present day orthoptic train- 
ing and sugyests a new technique which stresses 
the importance of the relationshiy hetween the 
visual and tactile senses Three exercises to ta 
cilitate the transfer of visual skills from orthop 


tic machines into daily life are described 


Requisites for There 


rritist he no interference with the normal re 


new techniques: (1) 
quirements for binocular vision; in particular 
the instrument must allow the patient to have 
the normal binocular field with its associated 
monocular fields. (2) There must be a means of 
eliciting diplopia rapidly and certainly. This 
can best be done by convincing the mind that 
thers (3) Objects in the 
binocular appreciated as 


must be two objects 
field 


sinvle To achieve this, some aid Suid h a8 prisms 


must he heiny 


hase in or out may hy required in 
indicated. (4) At the earliest 
possible opportunity, physsological diplopia must 
he demonstrated and ite 


traininy 
when they are 


cause and functions 
(5) No attempt should be made to 
separate the binocular functions into color, form 
etc, The objects must, from the heginning ot 
treatment, be solid and handled by 
the subject freely. (6) There must be no trick 
should 
produced unless it is accompanied 
(7) Emphasis should 
be laid on position, detailed discrimination of 
(s) The 
solid objects used should be capable of variation 
and should be such that they interest the 
patient (Y) It should he possible to exercise 


explained 


must he 


“fusion with slides or pictures, nor 


fusion be 
by physiological diplopia 


form being of secondary importance 


certain extraocular muscles, in particular the 


internal and external recti. (10) Breadth of 
fusion (fusion at all distances) must be ex 
ercised 


The author stresses the need for research 
and advises apaineat the adherence to all old 
preconceived ideas. Progress can only be made 
by endeavoring to find fault in established 
methods and by endeavoring to suggest alter 


native methods ot treatment 


12-3 
Offret, G., and Lonbard, G.: Etude statis- 
tique sur le traitement medicochirurgi- 
cal du strabisme concomitant, Bull. Soc. 
opht., France, 8:882 (Nov.) 1953 
The authors report the results obtained in the 
treatment of squint within the last four years 
The strabismus cases were treated at the Cochin 


Hospital. 


Only the cases are which the 
(1) the ob- 
(2) retinal 
COorTresy ondence dete rmined hy the synoptophore 
and Bielchowskis test and (4) the evaluation 
of the binocular 


reported in 
following examinations were done 
jective measurement of the deviation 


status accordiny to Worth s 
classification 


Ninety seven patients were evaluated eighty 
treatment and 10 were 
operated on without orthoptic treatment. Of 


the 87 patients who had orthopt treatment, 35 


se Ver) had orthopti 


were insufhicently treated because of irregular 
appointments, ets 
thopti 


Only 6 had postoperative or 


treatment. Thirty-seven had orthoptx 
treatment alone, and to this group were added 
the Y who had preoperative and postoperative 


treatment, making a group of 46 patients 


In the 
thoptic treatment either alone or preoperatively 


group ot 46 patients who had or 


4 cases showed complete recover’ry (the Sf CASES 
had a 


anomalous correspondence ) ‘T hree Cases showed 


deviation under 245 deyvrees one had 


Some deyvree of fusion Fourteen Cases showed 
improvement by one ofl the following factor 
less deviation, normal correspondence, or attain 


ment ot second fusion. Fifteen case 


deyree 
did not present any improvement 

The authors compare the operative results ob 
tained when patients had had preoperative or- 
thoptic when patients had had 
no training at all. All of the 
operated on in the sams 
same 


training and 
patients wer 
period and by the 
Postoperative results in the 
lO patients without orthopti training revealed 
only 1 case with a perfect result (cosmetic and 
functional ) 


surgeons 


This one case indicates that whil 
it is possible to recover binocular vision alter 
suryery, such a result is rare. The patie nts who 
had had preoperative orthoptic training showed 


a higher percentage of functional result 


12-4 

Polliot, M. L.:Le traitement chirurgical du 
strabisme concomitant, Bull. Sox 
France, 8: 872 (Nov.) 1953 
Dr. Polhot 


treatment ol concomitant 
late Dr. Partonry 


opht 


presents the views on surgical 


strabismus of the 


The author says that Dr. Parfonry did not 
believe in early surgical intervention because of 
the following factors: (1) There 1s a tendency 
for the angle of squint to decrease as the pa 
tient become older (2) For a good 
result the utmost cooperation of the patient ts 
needed 


surgical 


(3) Fatal accidents might occur under 
general anesthesia. (4) Due to the operative 
technique adopted by Partonry it is necessary 
to obtain the patients cooperation during the 
operation. The author also states that (1) Dr 
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cor enital (2) he did not 
heli ein amblyopia ex at pPsia rin the utilit 
of occluss i 1 (4) he belheved that the pe 
ibility of anomalous correspondence is not 
enougn to justify early irgery. Dr. Polhot r 
ports on Dr Parfonry ethod of examination 


ind ri LITE is i! pro ‘ fore 
[his report is followed | 1 discussion | 
anious ophthalmologists on Dr. Partons 
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Schlossman, A The use OF bifo als in the 
management of esotropia, Eye, Ear, Nos 
© Throat Monthly, 68 (June) 1954 


if ‘ its idea 
Tao? ‘ ny triacs patient VI ‘ ‘ otroplia tor 
distance ] fully orrected lass hut VI 
nave i re lual esotropia ror neat lf atte 
‘ era mont | Veari till qrrect 
the patient ha i phnoria | listance and a re 
idual ‘ oOtropla ror neat the ; thor pre ribe 
hitocal HH LpS¢ thy mallest amount of add 
Vhic! will neutralize the tropla Phy bitocal 
Seyvrment must take i] try Ver | lf «>t thy 
la in, ste ise «@] niiayr t ent rea ' 
through the top segment 1) Sch! in 
est bifocal ilso for (1) perope whe will 
not tolerate full orrectiol tor lstance rit 
whose distant esotropia | orrected | veaker 
lasses which do not correct the esotropia for 
neat (2) patient NIth esotropia whose levi 
ito! ror l} tal { Nee corrects iil 
eT if VIGO ivi i re idual ‘ Otropia 1ayt 
neal and { >) patient vith e otropia Nitl 
ill it res | Pla . (Se eve ‘ il! 
traight for dista vith their op! rre 
tol hut ith the reased accor lation 
it near laps te i esotropia 
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Fink, Walter H Method Of estimatin 
visual acuity in a young child, Tr. Am 
Acad Ophth 18:750 (Ss pt (et ) 1954 


| 
at amDiyopla in strapDismus 
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Two new charts for testing visual acuity in 
children under tive years ire oll istrated im thos 
presentation. The first makes use of the stick 
drawing of a child with his arms in various po 


tions, the other is a picture of a hand 
asked to 
like the 


} 
ny al 


which 
make 
The 
approxi 
iffords a comparison of the 


[} patient is 


look 


hy arms of han picture 


V1 ual 
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Gordon, D. A.; Zeidner, J.; Zagorski, H 
| and Uhlaner | | A psychometri 
evaluation of the ortho-rater and wall 
chart tests. Am. | ()) hth 
(May) 1954 


H99-705 


Dh author Present a psychometri mn panrt 
on of ial acurt ‘ obtamme fon the ortho 
rater plate Vit those obtained « t) tynilar vall 
} rf feet | ‘ relrabalitye Of the two ] ethod 
Of presentation are ce pared Analy indicated 
that both methods tested the same visual abil 
ti (ine hundred seventeen soldiers were tested 
hy larly with a set order of tests at 


vi then re 


The following conclusions were drav (|) 
the ethod ft presentation, except tor slight 
discrepancn introduced by photographic re 
| f er of equal litheulty. ( ) the ortho 


significantly more reliable than 


thie Vial hart test (3) the evidence did not 
that ipparatus accommodatio: iffected 
the visual acuity scores when tested by mean 
f the ortho-rater. Por measurement of lar Visu 
i] acuity these instruments have everal advan 
Page the built-in light source can be made more 
i irate the opt illy ach ed wll 1 fanice 
ive pac tarvets are chanvwve re onven 
ent ind t e are fewer distractions tor the 
trent 
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